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JAMES PRESCOTT JOULE.
One of the most distingiii.shecl scienti.sts ol"

the present century died at Sale, near Man-

chester, England, on the i ith of last October.

James Prescott Joule was born at Salford,

near Manchester, in the year 18 r8. His

health was so delicate that he was not sent to

school, but received his first elementary edu-

cation from his mother. At the age of fifteen

he commenced his scientific studies, under the

tuition of the eminent chemist, Dalton, the

discoverer of the atomic weights, who was at

that time President of the Manchester Literary
and Philosophical Society. Under the direc-

tion of his instructor he made some more or

less important investigations upon the consti-

tution of gases and vapors, and the effect upon
them of heat, but his first personal researches

were made in 183S upon the subject of mag-
netism. In 1840 he discovered the principle
of magnetic saturation, or the limit beyond
which it is impossible to increase the power
of a magnet.

AlK)ut this time he suggested an electric
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unit to express the power of the current. As

the molecular weight of water was at that

time considered to be nine, he proposed to use

as unit of quantity that amount of electricity

which would decompose nine grains of water.

Although this unit has never been accepted,

an international congress of electricians has

recently given his name to a practical unit of

electric work, based on the modern system of

electric measurements. The ampere, which

now replaces Joule's proposed unit, is the

current which will deposit .0014888 grammes
of silver in one .second.

Joule's gi'eatest fame, however, is due to his

demonstration of the great principles of the

conservation of energ)-, and the mechanical

equivalent of heat. Count Rumford, in the

last century, experimented upon the develop-

ment of heat by the friction produced in

very first, and at once became a firm supporter
of Joule's theories, and was a co-worker with

him for many years.

This discovery of the connection between

the great forces of Nature was an epoch in

scientific history, and was to physics, what

the discovery of oxygen and the true nature

of combustion was to chemistry. His other

work alone would have given Joule a high
rank in the scientific world, but it has been

almost completely overshadowed by this great

physical and mathematical generalization,

which he was the first to formulate in defi-

nite terms.

The accompanying portrait is reproduced
from La Nature'

boring a cannon, and in August, 1843, at a

meeting of the British Association, at Cork,

Joule, after referring to Rumford's researches,

stated that he was "convinced that, by the

will of the Creator, the great principles of

Nature are indestructible ; each time that a

mechanical force is exerted in any way, an

equivalent quantity of heat is always pro-
duced."

At this day, when the doctrine of the con-

servation of force is undisputed, and is one of

the corner stones of science, it seems strange
that the new theory was by no means unani-

mously accepted by the leading scientists of

the day. Even Faraday was not convinced

of its truth for several years, and Miller and
Graham likewi.se doubted it at first ; but Sir

William Thomson comprehended the truth

and importance of tlie generalization from the

THE PERIODIC SYSTEM.
Every elementary body combines with

others in definite proportions by weight
which are unchangeable. Hydrogen, which

combines in the smallest proportion of all, is

taken as unity, and its combining number,

or atomic weight, is considered as r. Oxy-

gen has an atomic weight of 16, and never

combines with hydrogen except in that pro-

portion, or a multiple of it. Thus in water,

one atom of oxygen with a weight of 16 is

combined with two atoms of hydrogen with

a weight of 2, giving the proportion of 2 to

16. Another compound of hydrogen -and

o.xygen, known as peroxide of hydrogen,
contains two atoms of hydrogen and two of

oxygen, giving the proportions 2 to 32. The

element carbon has an atomic weight of 12,

and unites with four atoms of hydrogen to

form marsh gas, which contains four parts by

weight of hydrogen to twelve of carbon.

Oxvgen and carbon unite to form carbonic

acid gas, which contains one atom of carbon

with a weight of 12, united to two atoms of

oxygen weighing 32. These proportional or

atomic weights with which all elements com-

bine with one another, are determined by
direct analysis, and are always fixed and

invariable.

Now if we arrange the elements in certain

horizontal and vertical lines, so as to form a

table, commencing with lithium with its atomic

weight of 7, and ending with uranium with a

weight of 240, we obtain a most remarkable

result. We find that in this table, the ele-.

ments form themselves into groups of those

which most closely resemble each other in

other chemical and physical characteristics

besides their atomic weights, The alkaline
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metals lithium, sodium, and potassium, which

very closely resemble each other in their

chemical relations, form a group by them-

selves
;

as likewise do the non-metallic ele-

ments fluorine, chlorine, bromine, and iodine,

which are distinguished by the ease with

which they all unite with hydrogen to form

powerful acids, as well as in many other

ways. There are seven of these groups,

besides another one which comprises certain

metals related to iron and platinum, the place

of which in the system is not well fixed.

This remarkable and important principle,

/
which is called the "periodic law," was first

pointed out by Newlands, in 1864, but was

more fully developed and brought into gen-

eral notice a few years ago by Mendelejefl"

and Meyer, who are generally credited with its

discovery. Briefly stated, it may be expressed

that, The qitantivalence and many other

chemical characteristics of the elements are

a function of their atomic weights, and it

is, undoubtedly, the key to many chemical

mysteries which at present we cannot well

understand, and much adcHtional study will

be necessary before we shall know how to

use the key properly, and comprehend the

full significance of the law of nature which is

dimly hinted to us in this periodic grouping
of the elementary bodies.

When the elements are arranged as above

described in groups and series, we find that

they are not continuous and unbroken. Many
blank spaces remain to be filled by elements

possessing an atomic weight between that of

their nearest neighbors. It is a striking proof
of the truth of this theory that, since it was

first brought forward, some of these vacancies

have been filled by newly-discovered elements.

When the original table of groups was drawn

up, there was a vacancy between the elements

zinc (65) and arsenic (75), which indicated

the existence of a trivalent element interme-

diate in atomic weight between those two

metals. MendelejefF predicted the discovery
of this element, and the chemical properties

which it should possess, and gave it the pro-

visional name of ekaluminium. Shortly

afterwards, the metal gallium was discov-

ered, possessing the predicted properties,

and having the intermediate atomic weight
of 69.8. Another example is afforded by
the metal scandium, which agrees closely in

its properties and atomic weight (44) with

an element intermediate between calcium

and titanium, whose existence was predicted

by Mendelejefl", under the provisional name
of ekabor.

To what further discoveries this wonderful

law may lead, it is impossible to say, but it

undoubtedly indicates a closer connection

"between what have been considered as defi-

nite and distinct forms of matter, than has

hitherto been supposed. We cannot over-

look the hint of an inorganic evolution of the

difltrent forms of matter from one primordial

substance, analogous to the difterentiation of

plants and animals from simpler and lower

forms of life, now so generally accepted by

biologists. But, whatever may have been the

conditions governing the existence and mani-

festations of matter in the early ages of our

universe, the impossibilit}' of a change from

one form of matter to another at the present
time and under the existing conditions, seems

almost certain. Not a single fact is known
which leads us to suppose that it is possible

for the chemist to change hydrogen into oxy-

gen, for instance, or mercury into gold.

But, judging from the previous achievements

of scientific research, we are on the verge of

some wonderful and revolutionary discoveries,

which, to say the least, will profoundly mod-

ify our present views in regard to the con-

stitution of matter, and the laws governing
the phenomena which it exhibits.

«>

SCIENTIFIC RECREATIONS.
A VERY pretty experiment in inertia can

be performed with a dice box and two dice,

held in the hand as shown in the engraving.
It is required to toss the two dice into the

box, one after the other. The problem at

first sight appears ridiculously simple, and so

it is for the first die, but it will be found

almost impossible to toss the second one into

the box without throwing out the one alreadv

diflicult to move the box directly under the

second die, so that it shall fall into it without

throwing out the first one. Like all experi-
ments of this sort, a little practice is necessary
to do it successfully, but the trick is soon

learnt, and is an amusing one in itself, as well

as an illustration of the fact that, owing to

the principle of inertia, a body does not

commence to fall at the exact instant that its

support is withdrawn.

The second illustration shows very plainly
the proper way of bending a glass tube—a

very simple matter, but one in which chemi-

cal amateurs often come to grief. The whole
secret is to heat a considerable portion of the

tube by moving it back and forth lengthwise
in the flame, at the same time slowlv revolv-

ing it between the fingers. When the tube is

thoroughly and uniformly softened for a space

there by the same movement. It can, how-

ever, be performed as follows : After tossing

the first die into the box, hold the second one

with the fingers so that it shall be somewhat

higher than the bottom of the box and the

die within it. Then give a quick downward
movement with the hand, at the same instant

letting go of the die held in the fingers ;

the latter will not move quite as (juickly as

the hand and dice box, and it will not be

of about two inches, remove it from the

flame, and bend it into the desired curve.

Take plenty of time, as the glass will not

harden immediately. In the engraving, a

spirit lamp is represented, but an ordinary

gas burner gives a broad flame of just the

right shape for heating the tube, which
should be held in the upper part of it, where
it is hottest. A dense coating of soot, or

carbon, will be deposited upon the glass by
the lamp flame, but it will do no harm, and

can be easily wiped ofl' after the tube has

cooled. If it is desired to draw the tube out

to a point, heat it in the same waj , and pull

gently but firmly, with both hands. If a long,
slender point is desired, the tube must be

removed from the flame before drawing out
;

but to make a short, blunt point, heat the

glass till it is quite soft, and draw out slowly
without removing it from the flame.

The accompanying engravings are repro-
duced from La Nature.

Native Zinc.—In the laboratory of the State

Mining Bureau in San Francisco a discovery was
made recently which is highly prized. In working
a specimen of sulphide or blende ore sent from a

mine in Shasta County, Cal., a small piece of

native metallic zinc was secured. This is the first

piece of the character named ever known to have
been secured in this country. Late works on met-

allurgy note the existence in the mines of Victoria,

Australia, of the only native metallic zinc known.
The Mining Bureau will endeavor to secure other

specimens from Shasta County.
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BRIEF STUDIES IN BIOLOGY.

BY PROF. JAMES H. STOLLER.

I.

THE AMrF.BA.

The delightful field ot knowledge which modern

biology has opened, has scarcely yet been explored

by the intelligent general reader, so recently has it

been added to the realm of science. It is therefore

believed that a series of brief studies, which may
serve to guide the reader to an apprehension of the

leading facts and principles of the science of life, as

known at the present day, may be acceptable to

many. Our method will be to study a number of

forms of animal life, seeking to find out how they

illustrate, in the forms of their bodies and the carry-

ing on of their life processes, the laws which govern
the world of animate nature. Naturally, we shall

begin with the simplest of organic beings, and pro-

ceed in order toward the highest forms.

What, then, is the simplest form of animal life.'

The word which stands at the head of this article is

the name of a typical unicellular animal, found

everywhere in pools of stagnant water, which biolo-

gists commonly refer to as a representative of the

lowest class of animal organisms, viz. : the Protozoa.

The amceba is a very tiny creature, visible only by
the aid of the microscope. But it is so simple in

structure that one can get quite a correct idea of it

from a description. Imagine how a bit of uncooked

white of egg, spread out flat and of an irregularly
rounded form, would look, and you have a very

good notion of the appearance of the amoeba under

the microscope. And a notion obtained in this way
is not only correct as to the appearance of the organ-
ism, but also as to the nature of the material of

which the body is made. For the albumen of which
white of egg consists, in its chemical and physical

properties is precisely similar to that substance,
called protoplasm, which composes the bodies of

the protozoan animals.

But let us stop here to note a very important dis-

tinction : If a bit of white of egg be left to itself, in

a little while it wastes away; the oxygen of the air

attacks it and converts it into new compounds.
But if an amoeba be left to itself, under natural con-

ditions, it does not undergo destructive change; it

is endowed with a principle of life, by which it can

resist the attacks of the oxygen. Thus, while the

amceba, when subjected to the chemist's analysis, is

found to consist of the same chemical elements as

white of egg,
—
namely: carbon, oxygen, hydrogen,

and nitrogen,
—it also possesses, in addition to this,

a something else-—a something which enables it to

maintain itself intact against external physical
forces. This something is life. We may sav that

it is a force resident in the protoplasm of which the

body of the organism consists. It is as well to call

it the vital force, and to correlate it with the physi-
cal forces, heat, electricity, magnetism, etc. And
just as we do not know the real nature of these

physical forces, but know them only by their mani-

festations, so we do not know the real nature of life,

and can only say that it manifests itself by certain

phenomena, happening in more or less certain

order,—that is to say, according to laws more or

less known to us. The study of biology is the studv
of the laws which govern the phenomena manifested

by living bodies.

Let us now return to the amoeba, understanding
that the task before us is to observe and reflect upon
the phenomena which it manifests. By watching a

little while, one is sure to observe a change in the

form of the body taking place. There is a thrusting
out of one side into a club-like projection ; presently
the rest of the body, by a kind of flowing motion,

moves toward this projection. The animal is able

to push out any side of its body in this way, so that

when it wishes to change its direction it has no

need to turn about, as those animals do which

always move with one end forwards. These pro-

jections are called pseudopodia, a word which means
false feet; they are organs of locomotion, but, as

they are formed for only temporary use, it is no
more than right that their pseudo character should

thus be recognized in their name. As the creature

is moving about in this way, it may chance to come
in contact with a particle of matter which it can use

for food. If so, it immediately proceeds to swallow

it. But, as the organism has no mouth nor stoinach,
—
being only a bit of structureless homogeneous

protoplasm, saving a central portion called the

nucleus,—it must improvise a digestive cavity as

occasion demands, just as it improvises feet when it

wishes to move. It simply flows round the particle
until it is completely enclosed in its body-substance,
where it then undergoes digestion. Beyond doubt,

the amceba digests and assimilates its food—in other

words, performs the general function of nutrition—
just as perfectly as the higher animals do, though
destitute of any special organs for carrying out this

function. Its food is of just the same nature as that

of the higher animals, consisting of organic matter,

such as minute plant cells, and water. It takes this

food into its body and converts it into its own sub-

stance (assimilates.) As a result of this process,
the amceba shows increase of size, or growth. The
facts at hand, then, are that the simplest animal

organisms are able to procure food, to swallow,

digest, and assimilate it, thus effecting growth and

maintaining life, just as perfectly as the most highly

organized animals. When it is called to mind that

in the higher animals, as in man, there are several

systems of organs—the digestive, the circulatory,
and the excretory

—which are subservient to the

function of nutrition, it is seen that the problems of

physiology, instead of being rendered simpler in the

lowest organisms, are really more difficult to under-

stand. We can only say that the protoplasm which
constitutes the body of the amoeba is able of itself

to perform the functions of the stomach, heart

kidneys, etc., of the higher animals.

Having thus seen that the amoeba is able to per-

fectly discharge the physiological function of

nutrition,—the function by which it is kept alive as

an individual being,—let us now find out whether it

is able to discharge the other fundamental function

of living bodies, namely, reproduction—that by
which its kind, or species, is kept alive. By patient

watching it will be found that any amreba, after a

greater or less length of time, undergoes division of

its body into two parts. It is as ifan invisible thread

was passed around the body, and the loop drawn
smaller and smaller, until the body was constricted

into two. Each of these parts has all the powers of

the being from which they were formed
; they are,

in fact, a new generation of amcebas. Each is

destined to grow to its full size, to nourish itself for

a while, and then, in turn, by the simple process of

self-division, to give rise to a new generation of its

kind. Thus, by the simplest process we are able to

think of, the function of reproduction—fundamental

to all living beings
—is effected.

The manifestations of life seen in a study of the

amceba may therefore be summarized as follows :

(i) power of self-movement; (2) power of taking in

outside matter as food and converting it into its own
substance; (3) power of reproducing its kind.

This sketch of a typical organism of the lowest

grade in the scale of life would not be complete if it

was not pointed out that the amceba is exactly simi-

lar to certain cells found in bodies of all the higher
animals, including num. It is well known that the

blood consists of a liquid plasma in which float cor-

puscles of two kinds, the red and white. Now the

white corpuscles are almost precisely like amcebas.

Like them, they consist of minute masses of proto-

plasm, containing in their central part a nucleus
;

and, like them, they are constantly undergoing

changes of form. It is also highly probable that

they nourish and reproduce themselves, just as

amcebas do; at any rate, this affirmation can be

made of other cells, especially during the embryonic

period of life.

In this connection it is instructive to draw this

parallel : Of all the forms of animal life, the amoeba

is the simplest, retaining with the least modification

the properties of the elementary form of living

matter, viz. : protoplasm. So, likewise, of all the

cells of the body, the white corpuscles are the least

specialized ;
unlike the cells which go to make the

nerves, muscles, and bones, they have not acquired

special distinctive qualities, but retain in the least

degree modified, the properties of elementary living

matter. In other words, the amoeba stands at the

bottom in the scale of animal life, and the white

corpuscles, and other simple cells, stand at the

bottom in the scale of the structural elements that

go to make up the body.
Union College, Schenectady, N. Y.

[Original in The Popular Science Neici.l

FAUNA AND FLORA OF PRIMITIVE AND
RECENT PERIODS.
BY JOSEPH WALLACE.

It is singularly strange, in this age of progress
i.nd advanced science, to find some people who call

themselves learned still persisting that the present
fauna and flora are but pigmies in comparison to

those which are extinct. Thanks to the advance-

ment in paleontological researches, we know the

former and present fauna and flora, for it teaches us

about the animals and plants which have existed on
the earth, but, for the most part, do not at present
exist. The history of the present fauna and flora is

a supplement or revised edition of the history of the

fauna and flora of the primeval world
;
no visible

signs of a universal catastrophe of animal and vege-
table life can be traced. The most marked change
on the earth's surface took place at the close of the

Mesozoic or Secondary period, when lycopods,

ferns, cycads, and yew-like conifers passed away,
and diocotyledonous angiosperms—the hard-wood
trees and evergreens of today

—succeeded them, but

not by any sudden extinction, for some of these

trees had already begun to make their appearance
in Cretaceous times. Consequently, natural history
is complete, because it embraces two classes of

organic beings : those which still exist and those

which are extinct.

It seems natural in man to be imaginative and

susceptible of wild, grotesque, and fabulous impres-
sions of pre-existing organic forms. No doubt,

primeval plants and animals of odd and rare descrip-
tion are found, but it is by no means generally the

case. Strange forms occur among petrified remains,
as in the case of reptiles. Among these are found
various saurians, or species of flying and swimming
lizards, as the plesiosaurus and peterodactylus;

among the mammalia, the dinotherium giganteum.
But strange forms also exist at the present day ;

for

instance, the ornithorhynchus, ant-eater, sloth, and

flying-dragon ; and, as a rule, those were just as

rare formerly as these are now. The same holds

good in regard to size of the organisms. The
present equisetacea;, or horse-tails, are usually a

foot high (seldom exceeding four feet), and about
the thickness of one's thumb

;
our lycopodiacei, or

mosses, consist of tendrils with thin, branching
stems, which wind along the ground between the
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heather. Now we find petrified equisetaceae which
are as thick as one's arm or leg, and Ijcopodiacese
which have grown to large trees; but we find noth-

ing in the petrified plants that can compare to our

oaks, cedars, pines, and other giant trees,—there is

no specimen on record of more than four feet in

diameter. And if we are told of the enormous size

of the ichthyosaurus, dinotherium, and others

among the fossil animals, the mammoth, or elephas

primogenius, was not materially larger than the

present Asiatic elephant. We can show that our

oceans and seas contain gigantic whales which

exceed in size the largest types of fossil fauna.

Much has been said about the mammoth in Bibli-

cal and natural history. According to some, the

name is corrupted from behemoth, or the Russian

"mammont," and which did not exceed the largest

elephant in size
;
on the contrary, it had a smaller

head, weaker chest bones, and shorter and thicker

legs. We are told, too, that fossil tusks of twelve

feet or more have been found. Granted
; but we

must remember that the tusks of elephants grow on

till the animal dies, no matter how great be its age ;

and, as the mammoth was neither tamed nor

hunted for the sake of ivory, it could grow on and

reach the advanced age that was natural to it.

We know that the body of the northern whale
sometimes reaches to sixty-six feet long, and at the

fins, forty feet in circumference. The body of the

sperm whale is sometimes seventy feet long, by
thirty-eight in circumference, and the fin-backed

whale exceeds all other animals in length, and often

attains to one hundred feet, by ten in circumference.

Now we look in vain for such monsters in the

earlier periods of creation. The largest crocodiles

average from twenty to thirty feet long, but this is

considered small in comparison to the fantastic

leviathans of the sea and huge land animals of the

primeval world. When the bones of the iguanodon
were first found, its length was immediately reckoned

to be one hundred and sixty feet; but Prof. R.

Owen surprised these superficial reckoners by
reducing it to twenty-eight feet, of which three were

for the head, twelve for the body, and thirteen for

the tail. The hylseosaurus and megalosaurus are

often supposed to reach from sixty to eighty feet,

the mistake in calculation being based on the first

find, of the size and massive form of a single bone,

which does not determine the whole size of the

body. Prof Owen's trustworthy computation puts
the length of the former at twenty-five feet at most,

and the latter at thirty feet. These are the most
colossal land saurians

;
the longest ichthyosaurus

did not attain to more than thirty feet, and the

dinotherium did not exceed twenty feet in length.

Generally speaking, although many huge forms

of the primitive world do not exist in the present

condition of things, yet their places are filled by
other massive forms, so that the present state of

nature is not so very much inferior, if it is at all, to

the earlier state, in respect to the size of the organic

forms. On the other hand, animals of middle size,

small, and even of microscopic dimensions, are not

wanting in the fossil fauna. Whole beds of rock,

with an aggregate thickness of hundreds—yea,

thousands—of feet, are made up of shells which

witness their perfect preservation. The polishing

stone from Bohemia, which we know as tripoli, is

only an accumulation of the flinty coverings of

organisms known as diatoms—so minute that no

less than 41,000,000,000 of them go to make up a sin-

gle cubic inch of stone. There are similar deposits

30 feet thick, and of great extent, in Virginia, known
as "infusorial earth." The "greensands" of the

chalk and other periods, in the same way are found to

consist mainly of the casts of minute shells, from

which the lime has been dissolved,—a phenomenon

which is being even repeated in various parts at

the bottom of existing oceans, each grain being the

cast of a single shell.

The abundance of microscopic life in early periods
is beyond calculation

; this, of itself, leads us to

imagine millions of years intervening between the

primitive and present fauna and flora. It seems

very probable that some of the great clayey accum-
ulations of past geological formations may be really
the remains of minute shells. Many enormously
thick beds of limestone, extending over vast regions,
are also simply the wreck of countless millions of

similar humble forms of life.
• Our chalk is an

example, and so is a similar deposit still being
formed over large areas of the Atlantic and Pacific

at great depths, almost wholly from the debris

of minute shells. Whole limestone ranges in Rus-

sia, America, and Britain owe their origin to a no

more dignified source. They are built up of the

shells of foraminifera. The petroleum so largely
obtained in this country and Russia, may have an

animal origin, as the "bituminous schists" of

Caithness are impregnated with oily matter, appar-

ently derived from the decomposition of masses of

fish in them through long periods. The so-called

nummulite limestone (from the Latin nummus—
money) attains a thickness of many thousand feet,

and extends from the Alps to the Carpathians,
while it plays a great part in the formation of

mountains and hills in Asia Minor, Persia, India,

and Africa
; yet it is the creation of innumerable

disk or money-like shells, though very small.

In comparing the animals and plants of the

earlier and later periods, we find that the earliest

differ most and the later ones least from the present
fauna and flora. It is certain, from the evidence of

paleontological records, that a development of ani-

mals and plants from a lower to a higher torm has

taken place with each period or organic change.
This, of course, can be explained. The earliest

formations contained scarcely any but the remains

of a low organization—fiowerless plants, corals,

mollusks, articulata
;

there are very few signs of

fish and reptiles, and, so far as is known, no birds

or mammals. In the succeeding strata, more highlv

organized forms are found
;

in the Carboniferous

period there are some conifers, many fish, and a

few reptiles ; in the Triassic period, higher reptiles

are found quite prevalent, and a few mammals
;

in the Jurassic and Cretaceous periods, a few dico-

tyledonous plants and endogenous trees, with a great

prevaU nee of higher reptiles, fishes, and birds; and
in the Tertiary period, many dicotyledonous plants

and mammals. In all cases, the lower organisms of

the animal and vegetable world appear first, and
the higher organisms later. Thus, of the radiata,

the crinoidese appeared first; of the fish, the tailed

ganoid and placoid ; of the reptiles, the saurians;

of the birds, the marsh and tufted birds ; of the

mammals, the oppossums and cetacea. The organic
forms differ most from those now existing in the

earliest strata, and the differences diminish steadily
all through the more recent deposits.

SCIENTIFIC BREVITIES.

Improvement on the Phonograph.—In the

present phonograph, a stylus for impressing the

wax is attached to the center of the vibrating dia-

phragm. The new improvement of G. Bettini is to

extend little rods from the stylus to several parts of

the diaphragm. In this way greater exactness of

tone and speech is obtained, so the inventor claims,

and much superior results.

Inheritance of Accjuired Character.s.—With

regard to the question of the inheritance of injuries,

a correspondent of Nature writes about an Irish

terrier bitch which had a litter by a mongrel terrier

whose tail had been cut off with a hatchet. Of the

litter, one puppy was without a tail. The Irish

terrier belonged to the writer, and he says that she
had had several litters before, none of which were
irt any way deformed.

An Industry in Artificial Sponges is in pro-
cess of creation. M. Oscar Schmidt, professor at the

University of Gratz, in Styria, has invented a

method by which pieces of living sponge are broken
off and planted in a favorable spot. From very
small cuttings of this kind. Prof Schmidt has ob-

tained large sponges in the course of three years, at

a very small expense. One of his experiments gave
the result that the cultivation of 4,000 sponges had
not cost more than 225 francs, including the interest

for three years on the capital expended. The
Austro-IIungarian government has been so much
struck with the importance of these experiments
that it has officially authorized the protection of this

new industry on the coast of Dalmatia.

Invisible Ink.—M. E. Pecard has published an
account of this chemical discovery. It is a mixed
acid procured by a solution of molybdic acid in

boiling oxalic acid. He calls it oxalomolybdic acid.

The crystals of this acid are insoluble in strong
nitric acid, but they dissolve in cold water. Paper
written upon with the solution shows nothing in a
weak light, but when brought into the sunshine the
written characters suddenly appear in deep indigo
blue. Paper saturated with the solution and dried
in the dark becomes blue when exposed to the sun,
and on this blue surface white characters may be
written by dipping the pen in water. The color

disappears in contact with water, and the blue

writing becomes black when exposed to the heat of
a fire.

Artificial Musk.—A remarkable oily liquid,

having a brown color, and smelling so like musk
that, it is said, very few noses are able to detect the
difference between the natural product and the arti-

ficial body, is obtained by a new process. Two
parts of isobutyl alcohol, three parts of meta-xylol,
and nine parts of chlorate of zinc [Qy. chloride], are
are heated together for eight or nine days at a temper-
ature of about 440° or 450° F. in a strong vessel, the

pressure inside of which speedily rises to nearly
30 atmospheres, but gradually declines to about a

quarter of that degree of tension when the whole is

allowed to cool gradually. Th£ crude product so

obtained is purified by distillation once or twice

repeated, until an oily fluid is the result, which
comes over between 220° and 260°; this, when ren-

dered slightlj- alkaline, is the " musk" in question,
and it may be diluted with alcohol, for the use of the

perfumer, to any degree of odoriferous strength.

Thermometer Scales.—Three scales have sur-

vived. The Fahrenheit is the oldest, and dates
from 1724. It is used popularly in Great Britain,
the British colonies, and the United States. This
scale was primarily divided into iSo°; zero was
placed at temperate, a point corresponding with

if C. ;
the point to which the alcohol rose when

placed under the arm of a healthy man was marked
90°; and the temperature of a mixture of ice and
salt, then believed to be the greatest possible cold,
was marked—90°. In 1714 Fahrenheit again altered
his scale

;
0° was placed at the absolute zero, and

the space between this point and that
representing

the warmth of the human body was divided into

twenty-four degrees. The freezing point of water
was now 8°. But these long degrees being incon-
venient, each was divided into four, and thus in-

stead of 8°, the freezing point of water became J2^'

and the blood heat 96°. A mercurial thermometer
thus graduated registered 212- as the boiling point
of water.
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THE ENGLISH CHANNEL BRIDGE.

The accompanying engraving (from I^a

Nature) represents a view of the proposed

bridge across the English Channel, as it will

appear after completion. This project is cer-

tainly a bold and magnificent conception,

and, if ever carried out, the bridge will be

the greatest feat of engineering ever accom-

plished. The preliminary plans have been

made for the work, but, before it becomes an

accomplished fact, many obstacles—not only
natural ones, but financial and political

—
must be overcome.

The proposed bridge will start from near

Folkestone, in England, and cross to a point
near the port of Ambleteuse, on the French

coast. The total length will be about twenty-
iour miles, but it will deviate from a direct

line, in order to cross two banks, or shoals,

in the middle of the channel, and obtain the

advantage of the

shallow water (20
to 30 feet) above

them. In the deep-
est part of the chan-

nel the piers must

be sunk in 165 feet

of water— a feat

which will require

some skillful en-

gineering.
The piers, of

which there will

be about 125, will

be of solid masonrj-,
and will be built

near the shore in

caissons, and then

floated out into the

channel and sunk

in their proper

places. They will project 60 feet above

low water, and on them will rest the

steel cylindrical columns, 120 feet in height,^

which support the superstructure of the I

bridge, making a clear height of 180 feet

above the water, and allowing ample room

for vessels with the highest masts to pass

freely beneath. The construction and placing

of each pier is estimated to take about a year,

although, of course, an indefinite number can.

be constructed at the same time. i

The length of the spans will vary, but the

widest will consist alternately of 900 and
|

1,500 feet, each span of the bridge (as shown I

in the engraving) resting upon two piers.

The narrowest span will be 300 feet. Over 1

a million tons of metal will be used in the

work, and the cost is estimated at from 175

to 200 millions of dollars. About ten years

will be required to complete it, and, if the ,

success is assured, it would seem to be an
j

easy matter to raise the necessary funds. I

The commercial and political importance
of this bridge, which would give Great

Britain direct and unbroken railroad commu-
nication with all parts of the eastern hemis-

phere, can hardly be overestimated, and it

would also tend to bind the European nations

more closely together and prevent war. Mr.
Gladstone is reported to have said that "by
either the tunnel or the bridge the peace of

the world is assured," and, although this may
be rather a sanguine view to take of the mat-

ter, there can be no doubt that the result of

such direct means of communication would
be an unqualified blessing to all concerned,
and it is to be hoped that the ridiculous fears

of foreign invasion which led the British

government to suppress the already com-
menced tunnel underneath the channel, will

not be the cause of the abandonment of the

proposed bridge above its tempestuous waters.

stopping, starting, or reversing the motion,
and safety catches, to prevent its fall in case of

the breaking of the chain, can be readily
attached to it. No attendant is required, as

its operation is so simple that anyone can

make use of it without danger, and means
can easily be arranged by which it can be

brought back to the foot of the staircase by a

person standing below, if it has been left at

the top by the last passenger.
This invention is nuich less costly than a

regular elevator, and seems to be especially

applicable to private houses, stores, small

hotels, and similar buildings. It will doubt-

less come into quite extensive use.

A NOVEL ELEVATOR.
The ingenious device for ascending stair-

cases shown in the illustration (on page 6)
was exhibited at the Paris Exposition last

summer by M. Amiot, under the name of

monte-escalier. It is intended as a substitute

for the more expensive elevator in private

houses, and buildings where the travel from

one story to another is small, besides being

adapted to narrow and crooked locations,

where the regular type of elevator could not

be introduced, for want of sufficient space.

The engraving leaves little to be explained
in regard to its construction and working.
The whole installation may be divided into

three parts : the rails, which are attached

firmly to the side of the staircase, which may
be either straight or curved ;

the car, which

is a platform resting on the rails by wheels
;

and the motor, which may be either hydraulic,

electric, or of any other type, according to

circumstances, and which draws the car from

one story to the other by means of a chain.

The car is provided with a simple means •f

TRANSPARENCIES IN PRUSSIAN BLUE.
Mr. Robert Benecke, of St. Louis, gives instruc-

tions in Anthony's Photographic Bulletin, to select

glass free from scratclies and bubbles, put it in a

solution of washing soda for a time, wash, and f.»t

it up to dry. Now take one ounce of fine gelatin.,

such as is used for making dry plates, put it in clean

water; wash it a couple of times, squeeze out the

water and place it on

a clean towel. After

about one hour, dis-

solve the gelatine in

twenty ounces of hot

water, and filter it

through cotton, flan-

nel, silk, or buckskin

pushed into the neck

of a funnel. Coat the

plates with the gela-
tine solution wanned
from 120° to 140°
Fahr. In cold weather
it will be necessarv to

warm the plates. When
the solution is spread

evenly over the glass,

lay it on a cold marble
slab placed horizon-

tally, and as soon as

the coating has be-

come stiflf enough not

to run, set the plates

up on nails to dry. This will take from eight to

twelve hours or more. Any number of plates can
be thus prepared, and may be kept for any length of
time in a place free from dust. Next mix the sensi-

tizing solution. Dissolve citrate of iron and ammo-
nia, 71/2 drachms in 4 ounces of water, also ferricya-
nide of potassium, 5 drachms in 4 ounces of water.
Mix and filter into a dish, and immerse the plates
about five minutes, avoiding air bubbles. This is

better done in the evening by lamp-light. Next
morning they will be dry, and ready to be placed
under the negative and exposed. The time for

printing required is about double that for albumen-
ized paper. The last thing to be done is the wash-
ing, which removes the salts and develops a rich
blue print. The solution must be freshly made, as
it will not keep very long after being used. The
plates will keep in the dark for some time.

There was at the Paris Exhibition a coal-digger
which is worked by an electro-motor. By its aid a
man and helper can uncfercut one hundred and ten
tons of coal in ten hours, in a seam six feet

thick, and the power required for this at the

pit-head it a little over two and one-quarter horse-

power.
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THE SCIENTIFIC KNOWLEDGE OF THE
ANCIENT GREEKS AND ROMANS.

BY JOHN C. ROLFE, PH. D.

II.

SOUND, HEAT, AND LIGHT.

The father of the science of acoustics was the

famous philosopher Pythagoras, who was born at

Samos, at the end of the seventh century B. C. We
are often told that he was led to the discovery of the

arithmetrical relations of the musical scale by ob-

serving accidentally the various sounds which were

produced by hammers of different weights striking

upon an anvil. Longfellow refers to this old story

in his poem "To a Child":

As great Pythagoras of yore,

Standing beside the blacksmith's door,

And hearing the hammers, as they smote

The anvils with a different note.

Stole from the varying tones that hung
Vibrant on every iron tongue.

The secret of the sounding wire.

And formed the seven-chored lyre.

But, unfortunately for the truth of the story, dif-

ferent hammers do not produce different sounds

from the same anvil. It seems certain, however,

that Pythagoras invented the monochord, which is

A NOVEL ELEVATOR. (See page 5.)

thus the first known apparatus for the experimental

investigation of natural laws. By means of this, he

discovered that all intervals of sound which make a

pleasant and harmonious impression on our ears,

correspond to the simplest numerical relations
;

that, for example, if a string of the length » gave
the keynote, V2' and /i* gave the octave and the

third. Euclides, or Euclid, the famous geometer,
collected the results reached by Pythagoras and his

school, giving us an aritmetical- demonstration of

the way of dividing the scale
; while, among the

Romans, Vitruvius and Bcethius wrote on the same

subject, but without making any original contribu-

tions to it.

The first to undertake to explain the phenomena
of sound was Aristotle. He discovered that the air

was the medium by which all sounds were trans-

mitted, and observed that the velocity with which

they travelled, differed on difterent days and at dif-

ferent seasons of the year. Vitruvius applied

acoustic principles to the construction of theaters.

He explains clearly that sound travels in waves

of air, spreading in all directions from the sonorous

body.
Of the laws of heat, the ancients knew practically

nothing, having a merely empirical knowledge of

the ordinary processes of melting, freezing, boiling,

and the like. They developed heat by burning, by

friction, and by the concentration of the sun's rays.

They knew that steam and air were expanded by
heat. Aristotle, who investigated the subject, was

prevented from accomplishing anything by assum-

ing at the outset that heat and cold were radically

independent things, instead of differing merely in

degree. He seems, however, to have recognized a

definite melting-point for various metals, and he

explains the ready melting of "Celtic tin" by the

weak cohesion of its molecules. He also appears to

have had some idea of latent heat. Among the

Romans, we find the use of a principle of heat by a

man who, least of all, would have claimed the glory

of being a savant—the grim old censor, Marcus

Porcius Cato. In describing the preparation of a

certain dish, he says that the ingredients are put

into an earthen vessel
;
this in turn is put into a pot

full of water, which is set over the fire. Here we

have a suggestion of the method afterwards em-

ployed by the Arabs, and familiar in our day, for

maintaining a given temperature in water-baths.

In optics, far greater advances were made than in

the two departments of physics already reviewed.

At first, the idea of the process of sight was a wholly
inverted one, for it was supposed that the course of

light was from the eye to the object seen, long

feelers going out from the organ of vision, which

formed a conception of the object viewed by actual

contact with its surface. Epicurus and Hipparchus
assumed the existence of visual rays proceeding
from the eye ;

and the ancient geometers described

spheres which resulted from the union of the beams

from the two e3"es, those from the right eye turning

to the left, and vice versa. They maintained that

while the eye could take in a great many objects, a

distinct impression was received only where the

rays met.

The first to write on the subject was Euclid, a

believer in the "feeler" theory. While he made

many errors, he showed that the angle of incidence

is equal to the angle of reflection, and in one of his

theorems gives the germ of the idea of linear per-

spective. The next in order in the development of

the subject is Cleomedes, whose work is largely a

compilation of that of Poseidonius, a contemporary
of Cicero. He is the first to show a knowledge of

the principle of refraction, which he illustrates by
the familiar experiment with the coin in water; and

he explains the phenomenon of twilight on that

principle.

Ptolemains, or Ptolemy, the well-known mathe-

matician and astronomer, wrote on the theory of

light, and defined the angles of incidence and re-

flection for various refracting media. While it was

left for Descartes to discover the laws of refraction,

Ptolemains laid the foundation for later investiga-

tions. A work on mirrors, which was formerly
attributed to Ptolemains, is now believed to be the

work of the versatile Heron, who did such good
service in the field of mechanics. He gives a de-

scription of a heliostat, by which a ray of sunlight

was introduced into a darkened room and kept in a

given position ;
of a mirror which distorted the

image reflected, and of an apparatus for producing

ghostly apparitions on the stage, similar to those

now employed for that purpose.

The ancients were acquainted with various opti-

cal instruments. Mirrors were known at a very

early period. They were made of various metals,

and of polished stone. Nero had a mirror of emer-

ald, and Pliny tells us that mirrors were made of

rubies, though this stone is never found now suffi-

ciently large for the purpose. The mirrors made at

Brundisium, from a mixture of tin and copper, were

celebrated. The white metal thus produced readily

becomes dim, and a sponge with powdered pumice-
stone was generally fastened to them for renewing
the polish. The use of silver mirrors was very
common at Rome. Glass mirrors are spoken of by

Pliny and others.

Burning-glasses were known at Athens as early

as the time of the Peloponnesian war, for Aristo-

phanes makes one of his characters use one to

obliterate a charge against him which was recorded

on a wax tablet. The burning-glasses of Archime-

des have already been referred to. This instrument

was also used by the vestal virgins to rekindle the

sacred fire, if, by any unhappy chance, it was ex-

tinguished.

Magnifying-glasses were known to the Romans,
and the short-sighted emperor Nero is said to have

used one at the theater. This instrument was sim-

ilar to our modern spectacles or eye-glasses, rather

than to opera-glasses. The vexed question whether

anything corresponding to the opera-glass or the

telescope was known to the ancients, seems to have

been answered in tlie negative, although they may
have used an empty tube to aid their sight in cer-

tain cases.

The question whether the sense of color of

the ancients was less developed than our own, has

been much discussed, and the attempt has been

made to prove that Homer was partially color-

blind. Aristotle distinguished only three—or at

most four—colors in the rainbow, though he could

probably have passed a modern examination for

color-blindness.

The subjects of magnetism and electricity must be

left for another paper.

[Note.—The December number, containing the first article

of this series, will be sent free to anv 7iew subscrilier requesting
it.l

EIKOXOGEN, A NEW PHOTOGRAPHIC
DEVELOPER.

Andressen, of Berlin, has discovered a new sub-

stance to which he has given the name of eikonogen
or ikonogen, and which is manufactured in Ger-

many. This is a substance derived from anilin, like

hydroquinon, of a greenish gray color, sensitive to

light, and non-crystallizable. According to M.

L'llote, it is distinguishable from hydroquinon by
means of fuming nitric acid, whichacts slowly upon
the latter body, blackening the crystals and forming
an oxide, yellow and slightly soluble; while it acts

very energetically upon eikonogen, forming a yel-

low colored matter which turns red with water.

Eikonogen can replace hydroquinon for the devel-

opment of photographic images. The following
formulas may be used :

FORMULA NO. I.

Sulphite of soda 100 grammes
Distilled water 1500 grammes
Eikonogen 25 grammes

FORMULA NO. 2.

Distilled water ^ao grammes
Carbonate of soda 74 grammes

Three parts of the first solution is taken with one

part of the second.

To hurry the development, add a few drops of the

following accelerator :

Carbonate of potash 10 grammes
Distilled water , . . 100 grammes

To restrain the development, add a few drops of

the following retardator:
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Brtmiide of potash lO grammes
Distilled water lOO gramnies

Fixing is done in tiie usual manner. Tiie batli of

eikonogen is not colored by contact with the air,

which permits its employment for the development
of many plates in succession.

It does not stain the fingers or the nails, it gives

clear negatives, and development is easy and rapid.

N. E. Druggist.

[Note.—In our experience with eikonogen, we
find it to give great detail, but not very much inten-

sity. It also appears to have a tendency to cause

blisters in the gelatine coating. It is especially

adapted for developing bromide prints, and no

clearing solution is necessary.
—Ed.]v

INDUSTRIAL MEMORANDA.
A New Alloy has been discovered by llerr

Reith, of Bockenheini, Germany, which is said to

practically resist tlie attack of inost acid and alkaline

solutions. Its composition is as follows : Copper,

15 parts; tin, 2.34 parts; lead, 1.82 parts; anti-

mony, I part. This alloy is, therefore, a bronze

with the addition of lead and antimony. The
inventor claims that it can be very advantageously
used in the laboratory to replace vessels or fittings

of ebonite, vulcanite, or porcelain.
The safety of mining has been materially in-

creased in recent years. The average ratio for the

ten years ending 1S60 was one death in every 245

persons employed, for the ten years ending 1S70 it

was one in 300, for the period ending 1880 one in

425, and for the present year one in 602. Even this

more favorable ratio will, no doubt, be improved
upon, and mining may become as safe as any other

occupation. Seeing that an army of nearly 600,000

persons are employed in or about the mines of

Great Britain and Ireland, and that in round num-
bers 183,000,000 tons of minerals were wrought last

year, the importance of the industry can hardly be

overestimated.

The Transportation of Acids.—There has

been patented in Germany a process by means of

which sulphuric acid for manufacturing purposes
can be safely transported. The inventor takes

advantage of a property of certain salts,—of which
alkaline sulphates are representatives,

—by which

they give up their water of crystallization when
heated, and take it up again when cool ; and he does

so by mixing the salts in an anhydrous condition

with a calculated quantity of sulphuric acid. The
whole mass becomes granular, or may be formed
into cakes, and, when heated, the whole liquefies,

»nd may be used as if it were sulphuric acid, for the

presence of bisulphate of soda does no harm.
Malleable Bro.nze.—A patent has been taken

out, both in England and France, by Mr. A. Sentex,
Mr. C. Marechal, and Mr. A. Saunier, establishing
a process for producing malleable and ductile bronze
bars or plates, which are free from cracks and blow-

holes, are "inoxidisable," and which may be "rolled

and drawn with the greatest ease." Moreover, the

metal has the appearance and "sonorosity of gold."
One and a half kilos, of tin are purified by melting
under nitre. Ten kilos, of copper are melted, and

50 grammes of equal parts of nitrate and cyanide of

potassium are added, for the double purpose of

reducing the oxides and "fattening" the metal.

Then 25 grammes of bitartrate of potassium, with

the same quantity of cyanide, are added, and, after

poling, the tin is introduced; 25 grammes each of

sal-atpmoniac and cyanide are thrown on, i gramme '

of "phosphuret of copper" introduced to "impart
'

mildness," and 20 grammes of "Marseilles soap" |

added, which still further "fattens" the metal.

Finally, i gramme of sodium is added at the mo- ,

ment of casting. i

Ttje Ont-Door morld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

Every member of the Agassiz Association

will appreciate and reciprocate the cordial

greeting given by the editor of the Popular
Science News. Let us increase our devo-

tion to the study of the Out-Door World

during the year now opening, and strive in

every way to render our society more and

more worthy of the commendation so kindly
be.stowed upon it.

T/ie Swiss Cross, which for more than

two years has been the "official organ" of

the Agassiz Association, is now combined
with Santa Claus, the new and beautiful

young folks' weekly magazine published in

Philadelphia, and will continue its pleasant
work of interesting the children in the study
of Nature. In "The Out-Door World" we
shall speak to those who are older, and who
are approaching a maturity of thought and
endeavor that will not rest short of thorough
scientific attainment. The publishers of these

two journals are in the heartiest accord, and
will aid and supplement one another in giving
our Association the completest possible rep-
resentation. By a friendly clubbing agree-

ment, both the Popular Science News
(whose regular subscription price is $1.00)
and Santa Clans ($3.00) will be sent to

any addre.ss for $3.25. To this most gener-
ous oHer we expect an equally generous

response from ever3one interested in our

work.

In addressing for the first time the new
audience to which we have thus kindly been

introduced by the editor of this journal, a few
words may be needed regarding the purpose
and scope of our Association. Its aim is to

awaken among the people an interest in the

personal observation of their immediate nat-

ural surroundings. As we have often ex-

pressed it, we wish to lead as many as

possible along the footsteps of Gilbert White.

To this end we constantly invite persons of

all ages and conditions to form local clubs

and unite with us. On their part, they are

to explore, as best they may, the country
within, sa\', a ten-mile radius of their respec-
tive homes ; make collections, if they choose,
of their representative animals, plants, and

minerals ; study the geological structure of

the rocks above which they live
;
found local

scientific libraries
; provide courses of lectures

;

and, in a word, establish, if possible, perma-
nent scientific societies in their several towns.

On our part, we undertake to help any who
need assistance, by directing them to the

simplest methods of organization, and the

most approved ways of working in the acvcral

departments ; by suggesting books appropri-
ate to their varying necessities

; by putting
them in communication with men of high

standing, who are able and willing to give
them sound answers to the questions that may
perplex their inexperience ; and by providing
for them a regular means of intercommunica-

tion, so that they may not only maintain

private correspondence and exchange their

specimens, but ma}' also have a place in

which there may be made a permanent record

of whatever may be di.scovered of general and

abiding interest.

To this end we earnestly invite the co-

operation of every scientific man and woman
who reads this paper. Give us your sym-
pathy, your counsel, your assistance. You
will hardly be able to render the nation a

better service than by helping to enlist our

young men and young women in the consci-

entious study of Nature and science. We
plead for no sentimental smattering. Our

young men mean business. Many of them
have devoted their lives to science. Some
have already attained eminence who began as

boy-members of a village Chapter of the

Agassiz Association. Help them now, and

you will be unconsciously sowing seed that,

after many days, shall produce a harvest

worthy of your own gathering. You will

some day wish to give a scientific lecture
;

our Association is preparing you an audience.

You may embody the results of your life-

work in a book
;
our Association is training

those who will buy and read it.

Another leading aim of the Agassiz
Association is to increase the quantity, and

particularly to improve the quality, of science-

teaching
in our public schcwls. Much has

already been accomplished in this direction.

We have awakened a desire for right and

adequate instruction in nearly twenty thousand

youthful minds, and have given them a suffi-

cient understanding of what right instruction

is, to make them absolutely intolerant of

obsolete methods of rote-work and book-

cramming. You couldn't hire a member of

the Agassiz As.sociation to study botany with-

out plants, mineralogy without minerals, or

chemistry without chemicals. In this mat-

ter we have constantly been in the closest

sympathy of belief and endeavor with the

"Committee on the Subject of Science in the

Schools" appointed a year ago by the Amer-
ican Society of Naturalists. We cannot

better sum up our desires than by quoting
the words of this committee

;
for the Agassiz

Association also asks for " the active support
and encouragement of every parent and
teacher who believes that the young should

have their natural tendencies and longings for

a knowledge of the things of Nature culti-

vated
;
their questions about it, which are in

•v«ry w«y pure «n<l true, answered
; oppor-
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tunities for enjoyment and for friendships that

will never fail laid open to them ; and, above

all, the opportunity freely afforded them for

securing the brain-growth and mental power

by observation and independent thought

which these studies are so peculiarly well

fitted to give."

The smallest number that can be admitted

as a Chapter of the A. A. is four. These

may be all of one family, or of several
; they

may be of any age, and their entrance is

entirely free, the only necessary expense

being the purchase of the Association hand-

book. Three Kingdoms, and a subscription

to one of the papers that contain our reports.

For convenience in reporting, the Chapters
are arranged in groups of one hundred, called

Centuries, of which there are now ten, though
none of them are full. Chapters belonging

to the first Century (Nos. i-ioo) are expected
to send their annual reports to the President

by the first of January, and reports from this

division are now due. The other Centuries

will follow the months in regular order until

August. August and September are omitted,

as vacation months, and then the eighth

Century begins again in October. We shall

now present a few extracts from the large

number of these reports which have been

received dining the past few months.

505, Greene, N. Y.
, [A].—We have added to our

herbarium, by collecting and by exchange. Our
cabinet of minerals is also enlarged, and we have a

large number of slides prepared for the microscope.

Correspondence with the Gray Memorial Chapter
has proved very interesting and profitable.

—L. P.

J., Sec.

One or two things in this pleasant letter may need

a word of explanation for the general reader. The
number (505) shows that this Chapter is the fifth

Chapter in the sixth Century. The letter A after

the address signifies that it is the first Chapter in

Greene, N. Y. The Gray Memorial Chapter is one

of a class of societies formed, not bj the union of

several residents of the same town, but by the asso-

ciation into a "Corresponding Chapter" of widely

separated individuals, all interested in the study of

botany. It is named in honor of Professor Asa

Gray, and has a large and earnest membership.
The President is George H. Hicks, Owosso, Mich.

513, Buffalo, N. Y., [D].—We have lectures every

week, and every two weeks an essay and discussion.

We have had a series of excursions for the collection

of wild flowers, and are preparing an herbarium.—•

Lilian M. Hoffer, Sec.

517, Appleton, Wis., [A].
—We are studying leaf

forms and caterpillar changes. A charming book,

which we have lately obtained, Instd Lives; or

Born in Prison, has been a well of delight. With

great gratitude for the privileges you have enabled

us to enjoy, we are all very sincerely your co-

workers.—M. Rogers Winslow, Sec.

If anyone deems it immodest in the editor to feel

proud that the book referred to by Mrs. Winslow is

the work of his mother, and to think it the best book

on the subject yet written for young people, let him

read Exodus 20: 12.

520, Piqua, O., [A].—We have gained a most

valuable member in J. W. Dowler, a civil engineer.
Our studies are at present confined to archicology,

geology, and zoology. In the first department we
have nearly five thousand specimens, as this is an

excellent field for Indian relics.—J. A. Rayner, Sec.

We have a "Corresponding Chapter" in arch-

seology, like the one in botany already referred to.

Its membership extends into many States. The
President is Hilborne T. Cresson, Philadelphia

Academy of Sciences; Vice-President, Dr. C. C.

Abbott, Trenton, N. J.; Secretary, A. II. Leitch,

41 Mound Street, Dayton, O.

521, New York, N. Y., [O].—We have held thir-

teen meetings since September, five of which were

devoted to answering the questions sent by Mr.

Wyht, whose course in botany we are still pursuing.
Miss Ilirsch has taken Professor Guttenberg's course

in mineralogy. We spent one field-day at Spuyten

Duyvil, May 2, and found, among other flowers,

Panax trifotium, Arahis lyrata, Nepeta glechoma,

and Erylhronium Americanwiu. One member found

an alder-tree in bloom January 4 ;
and some arbutus

was found at Cornwall, January 29.
—Alice M.

Isaacs, Pres.
; Daisy L. Stein, Sec.

530, Boston, Mass., [E].
—We have begun to

study geology, and have made three collecting

trips.—John J. Fay, Sec, 41 Allen Street.

535, Ilallowell, Me., [A].
—Death has visited our

little Chapter, removing one of our members. The

remaining three are earnestly and steadily at work,

adding much to their knowledge, and enlarging
their collections of minerals, fossils, woods, etc.—
M. Lillian Hopkins, Sec.

540, Oskaloosa, lo., [A].
—Our Chapter is in a

most flourishing condition. Within the last eight
months the membership has increased from twenty-
three to fifty. We have rooms in the High School

building, where we have our museum. The School

Board has also given into our hands the arrange-
ment and care of their numerous scientific speci-

mens. Our work is in chemistry, geology, zoology,

astronomy, and botany; we also have numerous

field-meetings.
—Mary B. Green, Pres.

48, Fitchburg, Mass., [A].—Hereafter, please
address all correspondence intended for this Chap-
ter to "Agassiz Association, No. 48, P. O. Box

1685, Fitchburg, Mass." This will insure its imme-
diate delivery. There are frequent changes in the

office of corresponding secretary, but the foregoing
address will be permanent.—Ira C. Greene, Pres.

ORIGINAL OBSERVATIONS.

[Continued from The Swiss CVos«, \'ol. 5, No. 6, p. 184.]

255. A Late-Blooming Pear. (See Note 245.)—A pear tree in our garden lost all its leaves after

an August storm. In the warmth of September,
after long-continued showers, it put forth a crop of

young leaves, blossomed, and continued in flower

for three weeks.—C. C. Cruger, Barrytown, N. Y.

256. A Mastodon's Skeleton.—I have found

what I take to be a tooth and part of a tusk of a

mastodon. The tooth is y'/i inches in length
and 3^/4 in the diameter of its cross-section. It

has five transverse ridges, about an inch high,

except the last, which is smaller. Each ridge is

cut in two by a longitudinal groove, or furrow,

which, however, is not nearly so deep as the trans-

verse grooves. The piece of tusk is 16 inches long,

5 inches in its longer and 2 in its shorter diameter.

The outside is dark colored, and has a perfect polish.

The inside is soft, and can be scratched with the

nail. Some persons here took it for petrified wood,
because three concentric layers appeared on the

end
; but I think it is ivory, because the broken end

shows small lozenge-shaped markings, formed by
the intersectingof circular arcs. A fragment heated

in the flame of an alcohol lamp gave a distinct odor

like that of a burning hoof Judging from the

curvature of this piece, the tusk must originally

have been about 8 inches in diameter.—George W.

Boot, Ute, Iowa.

257. One of the Tipulid.e.—I mail you a

small bottle containing two larvje, which I found

in the water of a vessel in which was an aquatic

plant. Kindly let me know their names, origin,

and future. I am not a member of the A. A., but

take great pleasure in reading the reports and

observations published in your magazine. The

bodj' is transparent olive green, rudimentary wings
darker.—

^J.
T. B., Greensburg, Penn.

[This is apparently a dipterous larva of the family

Tipulida, and belongs to that section of the family
which have short palpi, among which are I'icrano-

mia, LimnoMa, etc. See Ostendacken's Smithso-

nian publications.—Ed.]

A cordial invitation is hereby extended to all

our readers to join the Agassiz Association, either

by organizing local societies, or as individual mem-
bers. Circulars giving full directions, and contain-

ing a fine wood-engraving of Professor Agassiz,
will be sent on application. Address all communi-
cations for this department to Harlan II. Ballard,
President of the Agassiz Association, Pittsfield,

Mass.

Reports from the second Century (Chapters loi-

200) should reach the President by February i.

GLEANINGS.
A Canvas-back Duck flies at an h.abitual rate of

80 miles per hour, which is increased in emergency
to 120. The mallard has a flight of 48 miles an

hour; the black duck, pin-tail, widgeon, and wood
duck cannpt do much better. The blue-wing and

green-wing teals can do 100 miles an hour, and take

it easy. The red-head can fly all day at 90 miles

per hour. The gadwall can do 90 miles. The flight

of the wild goose is 100 miles per hour.

An Entertaining Yarn. — An enterprising

Kentucky paper prints the following: "In Wood-
ford County Mr. John D. Burns raised a large drove
of turkeys this year, and by placing a bell upon the

old mother that led them he accustomed them to

follow the sound. When the time came to work
his tobacco fields he removed the bell, placing it on
his own waist, and while working his crop with the

hoe, the hungry turkeys followed the familiar tinkle

ot the bell, picking the stalks clean of the worms as

as they followed him up one row and down the

other. The turkeys have done the work of five

men and saved the crop."

Alu.m in Bread.—Alum owes its power of

blanching the paste of bread not to the alumina
which it contains, or to the combination of this

earth with the gluten, but to the sulphuric acid

liberated by the formation of aluminum albuminate.

According to Nothnagel and Rossbach, the pro-

longed daily use of alum in proportion of 0.0^ too.i

grm. occasions gastric disturbances not unimpor-
tant. The author finds that the artificial gastric

digestion of alumed bread eflects the solution of all

the alum present. Hence it is possible that a quan-
tity of alumina equivalent to 0.20 grm. of alum may
enter the circulation daily.
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The Popular Science News has watched

with great interest the development of that

achtiirable society of youth known as the

Agassiz Association. Founded in iSy^ by
Hahlan H. Ballard, it has grown, under his

devoted care, to national proportions, and

has successfully accomplished one of Louis

Agassi/.'s favorite dreams,—the general estab-

lishment of local clubs devoted to the personal

study of their close environment. During
the past fourteen years, no less than fifteen

hundred such clubs have been organized,
and hundreds of them have remained active,

and are growing in strenth and vigor. Even
those which have been most transient have

wrought a good work in engaging the atten-

tion of their members, and attaching their

interest to objects of essential usefulness.

It gives us pleasure to announce that we have

secured the services of Mr. Ballard to conduct

in the Popular Science News a depart-

ment, whicli is to be called "The Out-Door

World." In it will be presented, from

month to month, short articles of a popularly
scientific nature, largely embodying the

results of the personal observations of the

members of the Agassiz Association and its

friends, among whom are many of the leading
scientists of America. There will also be

a few selected extracts from the reports of

the local clubs,— particularly those which
constitute the maturer portion of the society,—and there will be frequent hints and sug-

gestions designed to assist teachers of natural

science in our public schools. We are glad
to know that our journal has always been

popular with the members of the Agassiz
Association ; and, while the new department
must greatly increase their interest in us, we
feel sure that, on the other hand, the reports
of the work of this arm}- of students, from

whose ranks are to come our future teachers

and men of science, will be read with

approving and sympathetic interest by all.

The space formerly occupied by the depart-
ment of "Home, Farm, and Garden" will

be devoted to the interests of the Association,
and the articles formerly appearing under
that heading will be transferred to other

pages of the paper.

air and hermetically sealed. When one ofthese

tubes was spectroscopically examined in 1S80,

no less than 148 lines of the iodine spectrum
were visible, and only three very faint hydro-

gen lines. In the present year, when Mr.

Smyth again examined the spectrum given

by the same tube, not a single iodine line was

left, but hydrogen lines were present in great

abundance. The granules of iodine sealed

into the tube in 1878 had also entirel}- dis-

appeared. There was no possibility of an

accidental crack or leak in the tube to account

for this apparent transmutation of an element,
which was certainly a most remarkable piie-

nomenon, and, as Mr. Smyth observes, leads

us to speculate whether this change is not an

infinitesimally small part of the progress of

everything to turn into hydrogen, and for

assisting thereby the whole solar system to

explode some day into a so-called hydrogen
star.

turies which still bears the name of New
England, in honor of the native land of the

adventurous navigators who for the second
time brought it to the knowledge of the old

world.

Professor S. P. Langlev has been mak-

ing some investigations upon the temperature
of the moon's surface,—a work requiring the

utmost care and skill, and the use of instru-

ments of the greatest delicacy. Contrary to

the usually received opinion, that the sur-

face of the moon exposed to the rays of the

sun through the long lunar day becomes

heated to a very high temperacure. Professor

Langley comes to the conclusion that the

mean temperature of the sunlit lunar soil is

much lower than has been supposed, and is

most probably not greatly above 32° Fahr.

A genuine case of hydrophobia recently
occurred in Haverhill, Mass. The patient

—
a strong, healthy man—was bitten by a dog
about six weeks previous to the attack. The
characteristic symptoms of spasm of the

throat and periodic general convulsions,
were so well developed as to leave no doubt
as to the nature of the disease. Death
occurred very suddenly, after several days of

!

severe suffering. The keeping of dogs is a

custom handed down to us direct from our

savage ancestors, and is a practice unworthy
of civilized beings. But as long as mankind
insists upon the companionship of these use-

less and dangerous beasts, the risk of such
lamentable accidents as the above will be

always present, and fatalities from the dread-
ful disease will continue to be reported.

A CURIOUS observation was recently made

by Mr. C. Piazzi Smyth, while examining
the spectrum of the light emitted by some
vacuum tubes through which a current of

electricity was passed. Eleven years ago a

quantity of iodine was placed in the tubes in

question, which were then nearly exhausted of

Great interest was excited last November

among archaeologists, by the announcement

by Professor IIorsforu, formerly of Harvard

College, of his discovery of the site of the

ancient and traditional city of Norumbega,
which he claims was founded by the North-

men, about 1000 A. D., or nearly five

hundred years before the voyage of Colum-
bus. The site claimed for the ancient city is

near Watertown, Mass., a few miles west of

Boston, in the valley of the Charles River.

Professor Horsford claims that there are mon-
imients of the presence of the Northmen on

every square mile of the basin of the Charles.

As evidences of this, he points to a canal,

walled on one side for a thousand feet along
the west side of Stony Brook, and to the dry
canal near Newtonville. He has also found

remains of canals, ditches, deltas, boom

dams, ponds, fish-traps, dwellings, walls,

and amphitheaters scattered all throughout
the basin of the Charles. The evidence tend-

ing to prove the discovery and occupation of

the region around Massachusetts Bay long
before the date usually assigned to the dis-

covery of this continent, is constantly grow-

ing stronger, and there seems to be little

reason to doubt that the " Vinland" so well

known to the old Norse adventurers, was a

part of the country re-discovered in later cen-

In a paper read before the Danish Acad-

emy, M. Paulsen gave the results of numer-
ous determinations of the height of the
aurora. These results were very variable,
some auroras being observed as low as 1,000

feet, while others were apparently at a height
of 43 miles, and one aurora was estimated to

be over 500 miles above the earth. These

observations, therefore, lead to the conclusion
that auroras are by no means confined to the

highest parts of our atmosphere, but that

they occur almost indifferently at all altitudes.

M. Paulsen inclines to believe that in the

temperate zone, auroras only appear in the

higher layers of the atmosphere ; whereas, in

the auroral zone, properly speaking, the phe-
nomenon is generally produced in the lower

layers.

Mr. H. W. WiLEv has been making some

investigations upon the boiling-point of the

solutions of certain salts, and finds that it is

closely related to their molecular weights, so

that it is quite possible to obtain the approxi-
mate molecular weight of many chemical

compounds by careful observations of the

boiling-point of their solutions. This rela-

tion, apparently, only exists in the case of a

limited number of salts, and his observations
also lead him to believe that substances con-

taining water of crystallization exist in solu-

tion in a modified form, and the influence of
this modification on the boiling-point of the

solution must be determined by largely ex-

tended observations.

FLUORESCENCE.
A beautiful mineral occurs in various

localities known as fluorite, or fluor-spar, the

name being given from its use as a flux in

metallurgical operations. When pure, it is
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colorless and transparent, but often occurs

beautifully colored in various tints. What-

ever its own color may be, when a ray of

light is transmitted through it, the crystal

appears to become partially self-luminous,

shining with a faint bluish light, very hard

to accurately describe in words, but easily

recognized after being once seen. This phe-

nomenon, which is by no means confined to

fluor-spar, is known as fluorescence.

Fluorescence is due to the property pos-

sessed b}' many bodies of changing and

increasing the length of certain waves of

light, so as to render them visible to the eye.

The solar spectrum, as is well known, is

formed by the decomposition of white light

into its component parts, of different colors

and wave-lengths. Commencing with the

red rays, which have the longest wave-

lengths, and passing along to the violet, the

wave-lengths continually decrease, until they
fail to produce the sensation of light upon the

eye, and are transformed into actinic or

chemical rays. But the ether-waves still

exist, although invisible, and, in passing

through any fluorescent substance, they are

so lengthened as to be transformed into light,

and cause the peculiar illumination. There

are also ether-waves at the opposite, or red,

end of the spectrum, which are too long to

produce the sensation of light, and appear as

heat, but there is no fluorescent substance

which will shorten them into visibility. The
action of such substances is always in the

direction of lengthening the waves.

Sulphate of quinine is a beautifully fluor-

escent body. If a solution of this salt is

placed in the sunshine, it will glow with a

bluish tint, and if a convex lens is placed
between the solution and the light, the path
of the converging rays in the solution is very

plainly shown. This experiment forms a

most excellent demonstration of the laws

governing the action of such lenses upon

light.

Characters may be painted upon a screen

with a solution of sulphate of quinine, or any
fluorescent substance, and will be quite invis-

ible by ordinary light, but if the ultra-violet

rays of the spectrum are allowed to fall upon
them, they become visible at once. Owing
to the great actinic power of these ra\s, a

photograph of such a screen will show these

invisible characters upon the finished plate.

Certain mysterious "spirit photographs"
have been produced in this way.

Among other notably fluorescent sub-

stances are iBsculine, a substance extracted

from the horse-chestnut
; madder, chloro-

phyll, common kerosene oil, and quite a

number of recently discovered hydrocarbon

compounds. One of these shows the phe-
nomena so strongly that the name fluorescine

has been given to it. Some of these sub-

stances are used in photography in the prepa-

ration of the so-called ortho-chromatic plates, ;

sound scientific principles to popular language

by which colored objects may be photo-

graphed in their proper relations of light and

shade, without the disturbing effect of the

varying actinic power of the different colors.

Glass colored yellow by uranium is highly

fluorescent, and characters traced on paper
with a solution of stramonium are almost

invisible in daylight, but appear instanta-

neously when illuminatfed with the flame

of burning sulphur. The distance on either

side of the light spectrum at which these

invisible ether-waves may be found is im-

known, but it must be very great. A spec-

trum has been obtained from the electric

light six or eight times as long as the ordinary
visible one, and these waves may exert a

distinct influence in many ways of which, at

present, we have no comprehension. Thev

may even produce sensations in some of the

lower forms of life of which we can form no

conception, just as certain persons can hear

acute sounds to which others are deaf. The

whole subject of radiant energy
—which

includes light, heat, electricity, actinic force,

and probably many other forms— is just

beginning to be comprehended, and no one

can say to what revelations the future stud}"

of the subject may lead us.

[Specially Reported for Tlie Popular Science News.]

THE BRITISH ASSOCIATION AT NEW-
CASTLE.

The last meeting of the British Association for

the Advancement of Science, at Newcastle, has

left, both upon scientists and their hosts, an im-

pression of unwonted success. The social arrange-

ments have been all that could be desired, and the

excursions admirable in every respect,
—that of

Saturday (to the city of Durham) being made mem-
orable by the conferring of the honorary degree of

Doctor of Civil Law upon the officers of the Asso-

ciation. This imposing ceremony took place in

the chapter library of the Cathedral, within whose

lady chapel repose the bones of the venerable Bede,

England's first historian. The decorated shrine

that once adorned the spot has long since passed

awaj", leaving only a marble slab with the inscrip-

tion :
" Ilac sunt in fossa Beda venerabilis ossa."

Gratifying as it was that one learned body should,

with all pomp of circumstance, show its appreciation

of another, it was still more gratifying to the Asso-

ciation to receive in Newcastle itself—a district

owing its prosperity to the practical applications of

science—distinct acknowledgments of the value of

abstract investigations apart from their immediate

utility. These were rendered by the Mayor on

more than one occasion, the most impressive being
that of Mr. Baker's lecture on the Forth Bridge,

when the various trades companies of the city pre-

sented an address to Professor Flower, as president

of the British Association, recognizing that only as

the result of long series of complicated researches,

undertaken solely for the discovery of truth, has this

triumph of engineering skill been possible.

Mr. Baker's lecture on the Forth Bridge was one

of three provided by the Association for what are

termed the working classes, the object being to

return some of the courtesies of the city by fostering

The appreciation of an account of this stupendous

enterprise by its chief engineer, had been shown
beforehand by S,ooo applications for tickets, when

only 3,500 could be allotted
;
and the workingmen

assembled in the hall, repeatedly, and with intense

enthusiasm, expressed their intelligent interest in

Mr. Baker's clear explanations and magnificent
series of lantern illustrations. Scarcely less attrac-

tive did the "
Hardening and Tempering of Steel"

prove in a district where the use of steel is of such

great importance; and in developing his subject.

Professor Roberts-Austin emphasized the absolute

dependence of industrial progress upon the investi-

gations of pure science. Pure science, itself, was

also presented to a large and attentive audience by
Mr. Walter Gardiner, who, in his practical illustra-

tions and examples of " How Plants Maintain

Themselves in the Struggle for Existence," gave a

memorable lesson in Darwinism, and one much
needed just now, when scientific terms and phrases
are entering common speech without carrying with

them the definite ideas to which in scientific use

they are attached.

Truly, Darwinism was in the air at Newcastle,

forming, under one aspect or another, the great

discussion of the meeting. In his presidential

address on the first evening. Professor Flower, after

making most practical suggestions on the arrange-

ment and preservation of natural history collections,

—a subject on which he, as director of the Natural

History Department of the British Museum, must

command the attention of all who would present

their specimens to the best advantage,—brought the

weight of his vast biological knowledge to the con-

sideration of recent criticisms of Darwin's great

hypothesis. Taking for granted that few, if any,

original workers at any branch of biology now
entertain serious doubt of the doctrine of evolution,

and that all recognize an innate tendency in every

organic being to vary from the standard of its

predecessors, he discussed the agents by which,

when it has asserted itself, this tendency is con-

trolled or directed in such a manner as to produce
the permanent, or apparently permanent, modifica-

tions of organic structures which we see around us.

In opening their respective sections on the following

day, Professor J. S. Burdon Sanderson directed the

attention of biological workers to fundamental

questions in physiology bearing on the elementary

mechanism of life, the problems of which most

urgently need solution; while Sir William Turner

called on his large audience of anthropologists to

consider the question of a physical basis for heredity

(the perpetuation of the like), and for variability

(the production of the unlike), especially in its

bearing on the transmission from parents to otf-

spring of characters acquired by the parent. This

latter topic, which just at present is greatly moving
the biological world, came up for full discussion on

Friday, in connection with papers from Mr. Poulton

on "Acquired Characteristics," from Mr. Francis

Galton on " Feasible Experiments on the Possibility

of Transmitting Acquired Habits by Means of In-

heritance," and from Professor Osborn on the

pala^ontological evidence in this direction. Again
was it brought up on Monday, in a large assembly
of biologists and anthropologists, by Mr. G. J.

Romanes in a paper on "Specific Characters,"

many men of world-wide reputation taking part in a

debate presided over by Canon Tristram, the first

church dignitary and almost the first naturalist to

accept the then new and unpopular doctrine of

Darwin.

But Darwinism, though the greatest, was by no

means the only subject to excite wide interest, evenan intelligent interest in science through the

addresses of specialists who know how to reduce ' in the sections of biology and anthropology, in the
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former of which Sir John Lubbock, as usual, enter-

tained large audiences; the latter being crowded to

hear M. du Chaillu advocate the theory that the

Vikings are the direct ancestors of the English

speaking people—a theory that Dr. Evans, Canon
Isaac Taylor, Professor Boyd Dawkins, and others

found no evidence to support, though all agreed
that the time is ripe for a perfectly new investigation
of the whole question of the origin and migration of

the races inhabiting Europe and Asia. In this

section, also, a large crowd assembled to see the

hero of the meeting, Dr. Nansen, and to hear from

him a summary of what is known of the Eskimo.
Dr. Nansen, accompanied by his bride,—herself an

accomplished athlete and ski runner, who intends

to take part in her husband's next exploration of

Greenland,—appeared also in the geographical sec-

tion, and, with an account of his experiences,
exhibited pictures taken and curiosities collected in

the expedition from which he has just returned.

But it was the geologists
—and notably among them

the glacialists—who followed with keenest interest

Dr. Nansen's description of the massive covering of

snow and ice under which the mountains and val-

leys of southern Greenland have disappeared. To
them it was as if a man had come back from the

Pleistocene period to tell them exactly how northern

Kuropc looked during the Ice Age. The Pleistocene

period had already been ablv treated by Professor

James Geikie, who showed that the recent investi-

gations of continental glacialists go far to prove
that it was marked by great changes of climate.

Eras in which more than half of Europe lay under

Scandinavian ice alternated with others so mild that

a temperate fauna and flora re-occupied the region,
to disappear again at a fresh onset of Arctic cold.

The climatic and geographical changes of this

period were, without doubt, witnessed by our Pahc-

olithic predecessors, who, however, with the mam-
moth and giant deer, never revisited northwestern

Europe after they were driven to southern France

by the advance of the last great northern ice-sheet.

Many lively discussions were elicited in the eco-

nomic section by papers dealing ably with impor-
tant social subjects, such as labor, the dwellings of

the poor, and technical education. Topics of an

exceedingly abstruse nature, however, predominated,
and it is doubtful whether half a dozen of his

hearers understood Mr. Edgeworth in his opening
address on the points at which mathematical

reasoning is applicable to political economy, al-

though he evaded many difficulties by distributing
to his audience printed notes illustrating the use of

curves in special problems. The chemical section

had, this year, a distinctly practical aspect. The
manufacture of iron and steel received ample con-

sideration, and, as also in the section of mechanical

science, blast furnaces excited much discussion. In

the last named section, deep interest was felt in Mr.

Anderson's presidential address, which dealt with

the conception of dynamic equilibrium in the ulti-

mate particles of matter in all its forms. Inert

solid masses he showed to be built up, like liquids
and gases, of moving particles, and thus to be sub-

ject to more or less permanent changes from exter-

nal forces. The practical importance of these views

lies in the explanation of such phenomena as the

failure of pieces of machinery, which, theoretically,

were abundantly strong for the work they had to

perform ; spontaneous fractures, without any appar-
ent cause, and often after long delay, in masses of

metal manipulated by forging or by pressure in a

heated condition, in such masses also as crank

shafts, screw shafts, etc.
; long continued stresses,

or stresses frequently applied, or the cooling of the

mass, having imposed restrictions on the free

movement of some, if not all, of the particles,

developing internal stresses, which slowly assert

themselves, with the disastrous consequences only
too well known.

This year being the jubilee of the practical intro-

duction of photography by Daguerre and Fox

Talbot, Captain Abney, in opening the section of

mathematics and physics, discussed the effect of

light on matter, especially on the salts of silver.

The question as to the exact product of a silver

salt by the action of light, led to the subject of

photography in natural colors, which Captain

Abney stated to have been already accomplished by
a printing-out process. The spectrum, for instance,

has been produced in all its natural tints by chlorin-

izing a silver plate, exposing it to white light till it

assumes a violet hue, heating it till it becomes

ruddy, and then exposing it to a bright spectrum.
The process is only interesting from a scientific

point of view, as it requires not only a bright light,

but also a prolonged exposure. The production by
means of the camera of a negative in natural colors,

from which prints in natural colors might be pro-

duced, is quite another matter, and, in the present
state of our knowledge, appears impossible. Cap-
tain Abney explained the different steps by which,
with the addition of various fugitive dyes to plates

prepared by the gelatine process, it has been ren-

dered possible to delineate those portions of the

spectrum tfrat do not impress an ordinary photo-

graphic plate. We have thus in photography a

means of recording phenomena in the spectrum,
from the ultra-violet to a very large wave in the

infra-red,—a power which physicists may some day
turn to account, possibly in a search for stars, dead

or newly born, whose temperature—being below
red-heat—renders them invisible to the eye in the

telescope. Captain Abney concluded by the state-

ment that if, as it deserves, photography had fol-

lowers of the highest scientific calibre, it would
soon prove itself the handmaid of Science as well as

of Art. C.

[Specially Observed for The Popular Science Jfews.]

METEOROLOGY FOR NOVEMBER, 1889,
WITH REVIEW OF THE AUTUMN.

TEMfKRATURK.

Average Thermometer,

.\t 7 A.M. .

At 2 P. M.
At 9. P. M.
Whole Month

Last 19 Novembers

Autumn of 1SS9 . .

Last 19 Autumns . .

ETER.



12 POPULAR SCIENCE ]S[EWS. [January, 1890.

with four exceptions, by an average of 14.9,
—thus

indicating the approximate general average direc-

tion for November to be W. I'j^ 17' N., showing
the past montli to have been a near average. The
relative progressive distance travelled b\' the wind

the past month was 56.05 units, and during the last

twenty Novembers 1,003 such units, an average of

50.15,
—showing less opposing winds the past month

than usual.

The direction of the wind the last autumn was

W. 23° 39' N., and the distance travelled 114 6 units;

and during the last twenty autumns the average
direction has been W. 13° 30' N., and the distance

travelled 2,191 such units,—showing that the winds

have been lo'-" 9' more northerly, and less opposing

winds, the last autumn than usual. D. W.

Natick, Dec. 5, 1889.

[Specially Computed for The Popular Science News.}

ASTRONOMICAL PHENOMENA FOR
JANUARY, 1890.

The earth is in perihelion on the morning of

January 2. Mercury comes to eastern elongation

on the evening of January 13, when it is a little less

than 19° distant from the sun. At the beginning of

the month it is about 15° distant, and sets an hour

later. It can probably be seen any evening during
the first half of the month, when the sky is very

clear, low down in the western horizon, soon after

sunset. During ths latter half of the month it

rapidly approaches the sun, and passes inferior con-

junction on January 29. Venus is still a morning
star, but is too near the sun to be conspicuous. At

the beginning of the month it is about 12° distant,

and by the end the distance is only 2'-', It will pass

superior conjunction on February 18, and will then

be an evening star until next December. Mars

rises about 1.40 A. M. on January i, and at about 1

A. M. on January 31. During the month it moves

somewhat rapidly eastward through the eastern

part of the constellation Virgo. It is gradually

approaching the earth, and will be quite a conspic-

uous object during the spring months. It will pass

opposition with the sun on May 27, when it will be

three and one-half times as near the earth as it was

on January i. Jupiter is not in good position for

observation in January, on account of its nearness

to the sun. It passes conjunction on the morning
of January 10, and becomes a morning star ; by the

end of the month it has receded to a distance of

about 17'^',
and may possibly be seen in the early

morning twilight. Saturn is in the constellation

Leo, and is moving slowly westward toward Regu-
lus, the brightest star of the constellation. It rises

a little before 9 P. M. on January i. and at about

6.30 P. M. on January 31, and is on the meridian a

little less than seven hours later. It will come to

opposition on February 18. Uranus is in the con-

stellation Virgo, and moves slowly eastward during
the month. It rises at about i A. M. at the begin-

ning, and at about 11 P. M. at the end of the month.

It is in quadrature with the sun on January 16.

Neptune is on the meridian at about 9 P. M. on

January i, and at about 7 P. M. on January 31. It

is in the constellation Taurus, between the groups
of the Pleiades and the Hyades. As it is only
of the eighth magnitude, it cannot be seen without

a telescope.

The Constellations.—The following positions of

the principal constellations give their places at 10

P. M. on January i, 9 P. M. on January i6, and 8

P. M. on January 31. Auriga is near the zenith,

the principal star, Capella, being a little north.

Orion is just coming to the meridian on the south,

about halfway between the zenith and horizon. Below
and a little east of Orion is Canis Major, with

Sirius, the brightest of the fixed stars. Nearly on
the same level, and east of Orion, is Procyon, the

principal star of Canis Minor. Near the eastern

horizon is Leo; above this. Cancer, and above Can-
cer and near the zenith is (jemini. On the north-

east is Ursa Major, the two pointers being nearly as

high as the pole star, and the handle of the dipper

pointing downwards. The greater part of Ursa

Minor is under the pole, and the brightest stars of

Draco are very close to the northern horizon. Per-

seus is near the zenith in the northwest; below it is

Cassiopeia, and Cygnus iS' on the horizon. An-
dromeda is a little north of west, below Perseus,

and Pegasus is just below Andromeda. Pisces is

just west of Pegasus; above Pisces is Aries, and
above Aries and near the zenith is Taurus, with the

groups of the Pleiades and Hyades. Cetus is in the

southwest, and Eridanus a little west of south.

M.
L-VKE Forest, III., Dec. 2, 1889.

QUESTIONS AND ANSWERS.
LETTER.S of inquiry should enclose a two-cent

stamp, as well as the name and address of the wri-

ter, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

K. T., Bombay, India.— Is there ^ny chemical
substance which, when sprinkled over combustible
bodies, will cause them to ignite.'

Ansuter.—Phosphorus can be dissolved in bisul-

phide of carbon, and when the solution is poured
upon porous bodies, like paper or wood, it will

spontaneously inflame as the liquid evaporates.
This "liquid fire" is, however, an cxtremelv dan-
gerous substance for inexperienced persons to

handle, and we would not advise any experiments
with it.

F. I. D., New York.—What causes the fatal effect
of powerful electric currents.''

Answer.—The most active cause is, undoubtedly,
the shock given to the nervous system, but there is

also a chemical decomposition of the bodily fluids,
and a direct burning action, all of which may aid in
the result. Just how electricity causes a nervous
shock, no one knows, any more than we know what
electricity really is.

T. H. W., New Votk.—Is there any fu.'ible alloy
which will melt at about 140"^ .'

Answer.—The following mixture melts at a tem-
peratu.e between 150° and i6o'-\ and is the most
fusible alloy of which we have knowledge. Bis-
muth, 50 parts; tin, 12 parts; cadmium, 13 parts;
lead, 25 parts. Melt the lead and tin together, and
afterwards add the bismuth and cadmium, stirring
the mixture with a dry, clean wire.

G. F. B., Boston.—Please give directions for mak-
ing a mixture for blowing large and strong soap-
bubbles.

Answer.—We have given this recipe several times,
but repeat it, as there may be others who have over-
looked it. Take shavings of the best Castile soap,
and make a saturated solution in warm water. Let
it stand over night, and the next day pour off the
clear liquid and add to it from one-third to one-half
its bulk of glycerine. Shake well and it is readv
for use.

LITERARY NOTES.
Chemical Technoloyy, edited by Charles Edward
Groves and William Thorp. Vol. I., Fuel and
Its Applications. P. Blakiston, Son & Co., Phil-

adelphia. Price, $750.
This is the first volume of a series of eight on

chemical technology. It is the most exhaustive
work that has been issued for some years, including,
as it does, all our knowledge of chemistry as adapted
to the arts and manufactures. The magnitude and
importance of this work deserves a more extended
notice, at some future time, than the limits of this
column will allow. It is a complete compendium
of all the existing knowledge on the subject of fuel,

which, it may be remarked, is the very foundation-
stone of nearly all industrial processes. We can
recommend the work as indispensable to all who

have control of any industrial establishment where
the question of fuel is to be taken into consideration.
The work is profusely illustrated, and the mechani-
cal execution is of the superior quality of all books
published by this well-known house.

Mommsen's History of Rome. Abridged by C. Br\-
ans and F. J. R. Hendy. Chas. Scribner's Sons,
New York. Price, $1.50.

Two English teachers have done an excellent
work for schools and colleges in condensing Momm-
sen's six volumes into this comely book of 542
pages. The task has been performed with skill and
judgment, and with a constant regard to educational

purposes which cannot fail to win the favor of
teachers and students. The 20-page index is a com-
mendable feature.

Experimental Science, by George M. Hopkins.
Munn & Co., New York. Price, $4.00.
This is a handsome octavo of 740 pages, with 6S0

illustrations, devoted to experimental physics. It

comes out very opportunely, when teachers are

opening their eyes to the value of practical work in
this department of instruction. It will be equallv
useful to those who are well equipped with illustra-
tive apparatus, and those who have to depend on
such appliances as they can construct for them-
selves from cheap and simple materials. The hints
for this latter kind of work are particularly full and
ingenious. The entire ground of school physics is

covered by the book: the properties of bodies; rest,

motion, and force; the mechanical powers; mole-
cular action; hydrostatics and hydraulics : the phe-
nomena of gases; sound, heat, light (including
microscopy, photography, etc.), magnetism; elec-

tricit3-, in all its forms and applications; lantern

projection ; and the mechanical operations con-
nected with the manipulation of glass and metals,
and laboratory work in general. No brief notice
can do justice to the merits of the volume, which is

by far the best in its line that has appeared on either
side of the Atlantic.

The J. G. Cui)plcs Co., of Boston, have published
a full account of Dr. Brown-Sequard's alleged new-

discovery which has recently created so much
interest in medical circles. It includes Dr.

Brown-Sequard's original paper. Dr. Variot's ex-

periments, and all the more important literature of
the subject, together with a biographical sketch and
portrait. Price, 50 cents.

The J. B. Lippincott Co., of Philadelphia, have
published a valuable work on Foods for the Fat,

(price, 75 cents), by Nathaniel E. Davies, of the

Royal College of Surgeons, England. It gives
many useful hints in regard to diet, and other
means of avoiding the evil of corpulency and
decreasing the bodily weight, together with recipes
and directions for cooking dishes suitable for per-
sons troubled with an excess of adipose tissue.

A Hand- Hook for Sugar Manufacturers and Their
Chemists, by Guilford L. Spencer, contains all the

necessary tables and information required in the

important industry of sugar-making and refining.
Many of the tables have never before been published
in this country, and will be found of great value to
those in charge of such establishments. Published

by John Wiley & Sons, New York.

From D. C. Heath & Co., Boston, we have received
Rick's Natural History Object Lessons ($1.35), Niels
Klim's Wallfahrt in die Unterwelt, and Victor Hugo's
Bug Jargal, all school text-books of the highest
degree of merit,, and worthy of examination by
teachers and school committees.

Everybody's Iland-Book of Electricity, by Edward
Trevert, is a useful and popular little book, which

everyone interested in the modern applications of
this wonderful manifestation of energy can read
with pleasure and profit. Damrell, Upham & Co.,
Boston. Price, 25 cents.

Pamphlets, etc., received : Temperance Literature
and Publications of the Woman's Temperance Pub-
lication Association, 161 La Salle St., Chicago;
Highway Improvement, by Col. Albert A. Pope,
Boston ; The Transfer of the United States iVeather

Service to a Civil Bureau; Graphic Methods ni

Teaching, and the usual State and National Agricul-
tural Reports.



Vol. XXIV. No. i.] POPULAR SCIENCE ]S"EWS. 13

IQediciije aijd PliariQacy.

IS CRIME A DISEASE ?

Ix recent times the idea has become very

prevalent among a certain class of senti-

mentalists that crime is not an indication of

innate depravity, but a symptom of mental

and physical disease, or an inheritance from
some criminal ancestor, and, therefore, the

much-a])used murderer or robber is not a bad

man, but only an unfortunate one, deserving
of pity and care rather than punishment. A
sick man, tiiey say, ought not to be impris-
oned, and one who is staggering under a load
of homicidal tendencies bequeathed to him

by his grandfather, is not worthy of death,
even if he does occasionally send some of his

less unfortunate fellow-beings into the next

world. This idea is carried out to its logi-
cal conclusion in a somewhat noted book,

Looking Back-ivard, written by Edward
Bellamy, where, in his assumed ideal state

of society a thousand years hence, the few
criminals that are left are considered as vic-

tims of atavism, or a reversion to previous

types of humanity, and treated in hospitals
instead of jails

—an idea scarcely more absurd
than the other ultra-socialistic theories of that

most preposterous work. We doubt verv
nnich that if a man should assault and rob
Mr. Bellamy some dark night, he would turn
and offer him a prescription for the cure of
his '"atavism."

To a certain extent, the above ideas are

correct ;
a man physically and mentally sound

is less likely to commit criminal acts than one
with a diseased body or abnormal mental

action, and the history of the notorious Jukes
family proves beyond question that from a

single criminal ancestor may spring a long
line of descendants, a majority of whom will

be enemies to the welfare of societv. But

granting that a tendency to crime may be

inherited, it must originate somewhere, and
if a man's ancestor may have been a sponta-
neous criminal as it were, another man of
the present day may also be laying up, on
his own responsibility, a heritage of crime
for his unborn descendants.

It has been suggested—and the plan has
met with general approval—that criminals
should not be allowed to marry and repro-
duce their kind to the injury of

posterity.
This would be a most excellent method of

reducing the criminal population, if the pro-
hibition of a legal marriage to such persons
would ensure their leaving no descendants.

Unfortunately, the victims of " atavism "
have

inherited a tendency to look upon the mar-

riage laws of modern society as
distinctly

, superfluous, and we fear that the total number
of children born among them would not be

very greatly reduced by any such enactment.

Practically, it is of very little consequence
whether crime is a disease, an inheritance, or

an original manifestation of "pure cussedness."
j

sufficient to keep the average worker in good
The criminal is an enemy to society under

j

health. One part of nitrogenous to seven or

any circumstances, and society has a right to
|

eight parts of non-nitrogenous food is found
protect itself from him. A rabid dog is not to be a fair combination. A very small
to blame for his condition, but we shoot him addition of stimulants appears to increase the

just the same, as a matter of protection ; and, amount of possible work; but moderately
for the same reason, it is right that a mur-

i
free drinking diminishes it. Women eat less

derer should be put out of a world in which i than men, after making allowances for differ-
he is not fit to live. If a man is not able to

live among his fellows without robbing them
or otherwise injuring their property or per-

sons, let him be remo\ed from among them
and permanently confined where he can do
them no harm. It is not a question of pun-
ishment or revenge, but of self-protection.
If the abnormal tendencies can be eradicated,
and the criminal made a useful member of

society, every effort sliould be made to that

end
; but, if crime is a disease, it seems—at

least in its more serious manifestations—to be
an incurable one. The percentage of re-

formed criminals is discouragingly small, and
that of those convicted for subsequent offences

disproportionately large. The best treatment

of such persons is a perplexing question, but

the right of self-preservation is paramount to

every other consideration, and the morbid,
unwholesome sympathy shown by an increas-

ing class of people towards those who are so

much out of harmony with their social envi-

ronment, will only result in great injury to

the orderly and law-abiding classes of societv,

without causing any decrease of crime or

conferring any permanent benefit upon the

criminals themselves.

WE EAT TOO MUCH.
A RECENT writer in an English medical

journal shows conclusively that, while certain

classes, owing to the stress of poverty, cannot
obtain the nutriment they really need, the

majority of people eat too much. Fortun-

ately a moderate -

degree oi over-eating does

not appear to be markedly injurious. The

digestive apparatus, thougli compelled to do
more work than is really necessary, proves

equal to the demands made upon it and does

not break down or get seriously out of order.

This is but one illustration out of many that

might be given, showing how the marvellous

mechanism of the human body adopts itself

to conditions more or less abnonnal. It

is lucky for the average man that physiologi-
cal laws are not of Medo-Persic

inflexibility.

He can violate them to a limited extent with-

out incurring the penalty, though he finds

that, if he goes beyond that point, the punish-
ment is swift and sure.

Careful investigations prove that the daily
"destructive metabolism," or, in plain Eng-
lish, the inevitable waste and wear of the

body, which is the measure of the work it

does, varies but little for different occupations.
A diet of from twelve to fourteen ounces of

chemically dry Ibod, if the ingredients are

in proper portion and readily digestible, is

ences in weight and work. Where a man
eats nineteen ounces, a women of the same

weight and equally active habits eats only
fourteen or fifteen ounces. This latter allow-

ance, as will be seen from the figures given
above, is more than enough for a hard-work-

ing man, even when all meat is excluded
from the diet. It is no' uncommon thing,
however, for a man of average size and

activity to eat double this amount, or from

twenty-five to twenty-seven ounces of chemi-

cally dry food in a day. In fact the writer to

whom we are indebted for these statistics

does not hesitate to assert that the majority of

people in England eat literally twice as much
as they need.

We are inclined to think that excess in eat-

ing is at least no less common in this country
than in England. The abundance, variety
and cheapness of food are naturally favorable
to this over-indulgence. If we do not "live
to eat," we are very far from making it the
law of our diet to "eat to live." The palate
is tempted to intemperance by appetizing-
dishes when it would be fully satisfied with a
normal amount of plain and wholesome food.

Probably there are few of our readers who
will not have to confess that often the

appearance of the puddings or pies revives
the appetite which had been

completely
appeased by the meat and its concomitants in

the preceding course at dinner. We feel

that we have had enough, but the new and
savory appeal to our love for the good things
of the table is too much for us. We have
been eating because we were hungry ; we
now go on eating because we enjoy doing it.

It is not necessary, but it is "nice." Let us

congratulate ourselves that, though gluttonv
and intemperance are bestial sins and cannot

escape their punishment, moderate over-in-

dulgence in eating is, as we have said,

apparently a venial offense against the laws of
health

; but let us beware of presuming tco
much upon the mercy with which Nature
tempersjustice in the enforcement ofthese laws.

A Case of Glanders.—Much interest was felt
alike by native and foreign physicians in Vienna, in
the recent case of Dr. G. HofTmann, assistant in the
Hygienic Institute at Vienna, who fell a victim to
glanders whilst conducting experiments with the
virus, and who was said to have contracted the dis-
ease by using upon himself a hypodermic syringewith which he had made the inoculation of animals
with the cultures of the bacteria. It is now author-
itatively stated that this method of infection has
been disproved by the post-mortem examination,
which showed the respiratory mucous membrane to
be the starting point of the infection.
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MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by w. s. wells, m. d.

Suture of the Quadriceps Femoris-Tenuon.
—Dr. W. T. Bull presented to the section in sur-

gery at the New York Academy of Medicine, Nov.

II, 18S9, a young man, aged 17, who, on the 29th of

last April, was admitted to the New York Hospital
with a cut across the knee received from a circular

saw. The injury was three-quarters of an inch

above the patella, laying open the joint and denud-

ing the internal condyle of the femur of its cartilage,

and severing the quadriceps femoris. A three-inch

incision was made upward trom the center of the

wound, and the ends of the tendon were approxi-
mated and sutured with catgut. A drainage-tube
was inserted and removed on the fourth day. The

patient was up and around, with his limb in plaster

of Paris, on the tenth day. He was discharged at

the expiration of the fourth week, and the plaster

dressing was removed three weeks later. Motion

had gradually been restored to the joint, and at the

present time the power of extension was normal,
and there existed no interference with flexion.

Dr. R. G. Wiener, at the same meeting, showed
a patient whose tendon he had sutured at a point
below the patella. The operation had been done in

this case some five years ago, by Dr. Sands at the

Roosevelt Hospital, and with good results as to

union and motion. In December last the patient
had fallen down stairs, and had ruptured the tendon

once more, when he came under the speaker's care

at Charity Hospital in June last. The patella was
found to be four inches above the joint, and the

power of extension was entirely absent. On the

29th of June an incision nine inches in length was

made, laying bare all the tissues down to the joint.

No remains of the patellar tendon could be dis-

covered. It was impossible to make the patella

approach its proper relation to the joint, and the

operator then divided the quadriceps femoris tendon

above the patella, and, after restoring the latter to

its proper position, drilled both it and the tibia, and

secured the patella to the latter with stout wire.

The continuity of the tendon above was then re-

stored by suture. After a lapse of two weeks, pri-

mary union was found to have resulted throughout.

Dr. a. M. Phelps presented to the Academy of

Medicine, New York, lately, a boy, about 7 years
of age, who had been submitted to excision of the

astragalus for tubercular disease of the ankle-joint.

The disease relapsed, other bones becoming in-

volved, and a surgeon had condemned the case for

amputation. The patient then came under Dr.

Phelps' care, and he opened the joint, followed

sinuses down to the bones, and scraped nearly all

the bone out of the periosteal covering except in the

cuneiform. After suitable dressing without ligation
• of the vessels, the Esmarch bandage was taken off

and the cavities allowed to fill with blood. The

dressing was not changed for three weeks
; union

was primary; at the end of five weeks the bones

had become solid, there having been reproduction
of the OS calcis, cuboid, and scaphoid. There was

very good motion of the ankle-joint, the child walk-

ing as well as he had ever done. The operation
was done last May. A plaster of Paris dressing was
worn some time after the fifth week.

Dr. Phelps also presented an Italian girl, who,
when 5 years of age, had had extensive osteo-myelitis,

involving, apparently, the entire tibia, fibula, and

femur. The knee was anchylosed at a right angle.
The patient had lain in bed five years. The ques-
tion was debated whether to amputate or to exsect

the knee. The latter method was adopted in No-
vember last, and it was Dr. Phelps' intention on

cutting down upon the knee to perform Fenwick's

operation, making the end of one bone concave and

the other convex, but he found tubercular or fatty

degeneration in the interior of the femur and tibia,

and consequently scraped them out, leaving only
the shell, which he coaptated in a straight line by
wires, allowing the cavities to fill with blood.

When the first dressing was changed, at the end of

five weeks, the clots had organized and formed bony
union.

Dr. Powers inquired of Dr. Phelps what histolog-
ical changes took place in the reproduction of bone

through blood-clot.

Dr. Phelps replied that the blood-clot itself was
not supposed to organize, but that it acted as a

framework for the growth of the cell-tissue which
took place in it, constituting the normal elements

in that particular locality. As the new tissue

formed, the blood-clot became absorbed.

Dr. Robert Abbe presented a woman to the

New York Academy of Medicine on whom he had

excised the sheath of the flexors of the thumb and

index and little fingers because of the growth of

melon-seed bodies, now recognized to be the result

of tubercular inflammation. The case was inter-

esting in connection with the question of secondary

operations to free divided tendons. Notwithstand-

ing complete removal of the sheath of the tendons

in this case, and in other cases, freedom and power
of motion had afterward been complete. The
wound, of course, must be kept antiseptic, and

primary union take place, without any pus. In his

case, only voluntary motion was resorted to
;

this

was begun on the sixth day.

Dr. Curtis related the case of a girl who, last

winter, had suflfered from an attack of cellulitis in

the hand. When he saw her she had entirely re-

covered, but the right fore finger was bound down

by adhesions in the tendon at the metacarpo-

phalangal joint. He laid back a flap, found the

tendon and its sheath bound together in a mass of

fibrous tissue, dissected them apart, put the finger
in extension, closed the wound, kept up active

motion, and had a result of normal power and
motion.

Dr. p. de Tullio, assistant to Professor Cantani

in the University Clinique at Naples, has lately

suggested {London Medical Record) a method of

applying cold air directly to the interior of the

lungs in cases of pulmonary hemorrhage. The

apparatus consists of a metal box through which
run several tubes, A^hich communicate with an

outer larger tube leading to a mouthpiece, which
the patient holds between his lips. The box is

filled with ice, or with a mixture of snow and salt,

so as to cover the tubes. Air is then pumped with

a suitable bellows into the tubes, and in its passage

through the box containing the refrigerant substance

it becomes cooled down to 0° centigrade. This is

ascertained by means of a thermometer introduced

into the tube at some distance beyond the box,

through an aperture which can be closed with a

cork. Dr. de Tullio reports three cases in which
severe h.-cmoptysis was arrested by this plan, when

drugs, ice to the chest, and the other usual measures

had failed. It does not, of course, cure the condition

on which the bleeding depends, but it is an effectual

remedy for the symptom.

he asserts, to arrange phonograms by means of
which the hearing can be accurately measured. The
operation of the apparatus is simple. The ear-piece
is applied to the ear which is to be tested, and a

phonogram which is audible to the patient is

sounded. The acoumetric scale is then descended
until a phonogram is reached which cannot be
heard. This marks the limit of hearing for that

ear. In this manner the source of sound remains

always at the same distance from the ear, and only
the intensity of the tone differs.

Milk sugar in cardiac dropsy is regarded by Ger-
main See as the most reliable and least harmful diu-

retic. He attributes the good effect ofmilk diet almost

exclusively to the lactose. One hundred grammes
(3% OZ-) of lactose will produce an enormous diure-

sis, increasing the daily discharge in twenty-four
hours to two and one-half liters, and daily over-

reaching this, until on the third day, four to four

and one-half liters are voided. Milk sugar, there-

fore, removes cardiac dropsy surely and rapidly, and

only fails if Bright's disease complicates it.

M. G. See has recently pointed out, before the

Academy of Medicine, that iodide of potassium, far

from being a depressant, is really a cardiac tonic, of

almost equal value to digitalis or strophanthus in

certain cases. Indeed, he says that iodide of potas-
sium is the real cardiac drug {vrai medicament du

cacur), since, when prescribed in cases of uncom-

pensated mitral lesions or affections of the myocar-
dium, it increases the cardiac power and raises

vascular tension. Thus, by subsequently causing
dilatation of the arterioles, it enables the heart to

recover its power, and affords also better facilities

for the coronary circulation, thus improving the

nutrition of the heart muscle.

According to the Deutsche Medizinal-Zeitung,
Lichtwitz maintains that Edison's phonograph fills

the requirements for an acoumeter. It is possible,

Dr. Rodriguez Mendez, professor of hygiene in

the Medical Faculty of Barcelona, has just published
in a new Spanish journal, La Medicina Practica,

some notes of a case of a peculiar affection of the

fingers and nails which appears to have been due to

the patient's trade, that of a confectioner. Poncet,
of Paris, and Albertin, of Lyons, have also noticed

the existence of this aflfection among those who are

engaged in the calling of a confectioner. Dr. Men-
dez's patient was a man about 40 years of age. His
trouble was a combination of onychia and parony-
chia, caused by immersing the hand in hot and cold

syrups.

G. W. Watson, in the Ohio Journal of Dental

Science, says: "I have very good authority for

saying that diseased roots and teeth have a great
deal to do in starting tubercutar trouble in the lym-

phatic glands of people predisposed to this disease.

Tubercle bacilli, gaining admission to the jaw
through the diseased teeth, speedily infect the

structures in their neighborhood. It would be

right, therefore, for us to look well to the teeth of

patients having a tubercular tendency, and see that

they keep their mouth in a thoroughly healthv and

aseptic condition."

The cases of antifebrin poisoning are multiplying.
Dr. Pauschinger {iluench. Med. Wochenschr.) reports
one such case—that of a strong man, 34 years old

who took at intervals of one hour five powders, each

containing one gramme of antifebrin, for the relief

of a supposed fever, when violent diarrhoea ensued,
which confined him to his bed for ten days.
Dr. E. Fuerth ( Wiener Med. Presse) reports

another case in which a girl suffering from pain in

one side of her head, took four grammes of antife-

brin as a remedy. Nausea, eructation, pains in the
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stomach, and frequent vomiting followed quickly.

The patient became almost unconscious. Cerebral

symptoms and violent delirium soon succeeded.

This condition continued for almost two days.

A ciRiOL's case of poisoning is reported from

New South Wales {Australasian Med. Gaz.) A
woman who was suckling twins took a dose of

chlorodyne at night and suckled the twins afterward.

In the morning they showed signs of narcotic

poisoning, and died during the day.

Semmola declares that the administration of

antipyretics in continued fevers, produces a poison-
ous rather than a beneficial effect, the repose secured

being at the expense of vital force.

Dr. Koniostein, while giving directions in his

class on the uses and prescribing of spectacles, said

that green glass as a protection against strong rays
was worse than useless, and did more harm to a

sensitive eye than good, as they allowed the yellow

rays to be transmitted, and unnecessarily irritated

the eve. As a protection against strong rays, the

blue or smoked glasses were the only real protection.

The blue should be light.

Semmola proposes sulphur as the coming antis-

eptic, most serviceable, he thinks, forusein derange-
ments of the alimentary canal.

AN E.XPERIMENT IN COLOR-BLINDNESS.
ExA.MiNATioN of Several color-blind persons hav-

ing convinced me of the practical value of a com-

pound tassel of green and gray silk cords as a

preliminary indicator of defective color-vision; and,

moreover, having studied Professor William Pole's

interesting memoir, describing his own case, which

is illustrated by a diagram, showing bands of
" neutral gray

"
appearing to him in the middle of

the green and at the deepest red, or crimson, o

Chevreul's colored cercle chromatique ; I felt very-

desirous of trying an experiment to see for myself
whether it was possible, by the administration of af

small dose of santonine,—which is said to cause

temporary color-blindness,—to realize in my own
case the imperfection of vision which seems common
to most color-blind patients.

Such an experiment I made on the 29th of

August; but, before proceeding to describe the

result, it should be mentioned that I have good

proof of my being blessed with the possession of a

normal sight ;
for in the course of a long experience

with coal-tar colors, and having frequent occasion

to compare observations with regard to slight dif-

ferences of tint with my six colleagues, I have never

perceptibly deviated from the consensus of the labo-

ratory staff, and may fairly claim to be reliable on

this score. On a fine day, provided with an ample
selection of chemical specimens and colored objects,

and Ladd's direct vision spectroscope ready to hand,

I took, fasting, a small dose of santonine, a grain

and a half, dissolved in a small quantity of alcohol

and diluted with water. In less than five minutes

the drug had taken effect; the white table-cloth

appeared of a delicate bluish green color—pale tur-

quoise, and all objects were seen as through specta-

cles of that precise tint. A rapid survey was made
of my varied collection of objects, and I went into

the garden to use my spectroscope. I could see all

the solar colors in unbroken series with scarcely

perceptible variation ;
the Fraunhofer lines were

there as usual (not th-ckened), the violet extending

up to the usual limit, and so with the red end, with

slightly diminished brilliancy, but hardly appreci-

able absorption ;
there was no neutral gray hand in

the green, but this portion of the spectrum appeared

quite normal and splendidly brilliant. The obser-

vation was repeated a few minutes later with the

same results.

Turning to my colored specimens: Nickel, cop-

per, and iron sulphates, iodide and chromate of

lead, ultramarine, and ammonio-sulphate of copper,
were quite normal; oxalate of cobalt had not lost its

delicate pink color, nor nitrate of uranium its well-

known shade. On the other hand, scarlet iodide of

mercury was decidedly dulled, and a fine sample
of carmine appeared more like crimson. By run-

ning my eyes along the book-shelves in my library,

I soon noticed that (jmelin's Chemistry—Cavendish

Society series—and other old-fashioned green bind-

ings assumed a kind of slatey appearance, crimson

backs appeared as maroon, dark brown was con-

verted to chocolate ;
but I could see violet quite

well, bright green pretty much as usual; the Chem-

ical News, bound in scarlet, appeared red, and

neutral gray bindings looked only darker in color.

I could see quite distinctly the difference between

light-green and slate-gray silk tassels, so that my
condition was not so abnormal as many of my color-

blind friends, who fail to see any radical tint-distinc-

tion between these two dissimilar colors.

Now for a word of caution. I had taken only
what might be described as a quarter-dose,

—"
2 to 6

grains"' is the stated quantity in Martindale's Extra

Pharrnacopaia : other authorities say more,—but at

the end of fifteen or twenty minutes, the tension

upon my nervous system proved so serious that I

feared the worst consequences. I felt so giddy and

depressed, with a kind of mild tetanus, that I was

obliged to resort to an emetic,—mustard and warm
water,—which soon gave me relief. I would

earnestly warn my readers of the danger of repeat-

ing this experiment; and now, on fuller inquiry,
I learn that santonine is a drug reported to be
" sometimes uncertain in its action," and occasion-

ally developing
"
poisonous symptoms from its

depressing effects on the nervous system." I had

read of Dr. W. G. Smith taking a 5-grain dose to

induce color-blindness, without dangerous conse-

quences, and resolved to take a very much smaller

quantity, 1V2 grains, in the first instance, well know-

ing that more than this had often been' given to

children. Perhaps taking it in the state of solution,

and before breakfast, or a wrong dose, made all the

difference. However that may be, I shall never

again try ophthalmic experiments with santonine,
and would warn others against doing so without

proper medical advice.

My object is accomplished : I wanted to search

for Professor Pole's neutral gray bands in the solar

spectrum, as he sees them in Chevreul's famous
cercle chromatique diagram, but did not find them.

Nor, it may be added, do any of my color-blind

friends see any break in the solar spectrum, although
we know that the heavy green pigments are by them
so often mistaken for gray. Furthermore, it does
not appear that santonine gives the same kind of

color-blindness as commonly presented by the natu-

ral defect, or my color test of green and gray would
at once have indicated it.—Read by Prof. John
Spiller, before the British Association.

ON THE DILUTION OF COW'S MILK IN
INFANT FEEDING.

The writer, in September, 18S6, had occasion to

consider this question in his daughter's case, owing
to the mother's deficiency in milk. The food used
as a substitute on that occasion has proved so suc-

cessful in more than one case that it merits record-

ing.

The formula is mainly based on a process devised

by Professor Frankland in rearing one of his own
children. In his paper (published December, 1S54)

Prof. Frankland gives the percentage amounts of

the different constituents of human, ass's, and cow's

milk as follows :

Womatu Ass. Cow,
Casein 2.7 1.7 4.2

Butter 3.5 1.3 3.S

Milk-sugar 5.0 .,.5 3.S

Salts .; .5 .-

These figures for human and cow's milk differ in

several respects from the averages deduced from a

wider range of analyses which are quoted bv Mr.

Thomas Maben in a paper published in the Pharma-
ceutical .Tournal, the most notable differences being
those of sugar and fat; but on referring to the min-
imum and maxinumi figures found bv Professor

Leeds, from analyses of eighty samples of human
milk from different sources, it will be seen that

those given b_y
Professor Frankland provide him

with a basis for a formula which produces a fair

imitation of human milk with that of the cow.

In this formula. Professor Frankland takes no
account of the differences in coagulable and non-

coagulable albuminoids existing in each of the re-

spective milks. His process practically consists in

a precipitation (by means of rennet) of one-third of
the casein from fresh cow's milk, and the addition

of one-third more milk-sugar, but this was found by
the writer somewnat tedious, except to a specially
trained person. The process of dilution with water
was adopted because it was simpler, and would
enable the food to be prepared in a few minutes
whenever it was required.

Taking Professor Frankland's figures for the

average of fresh cow's milk, as quoted, it will be
seen that when it is diluted with water in the pro-

portion of three parts of the former to two parts of
the latter, the average amount of constituents is

modified as follows :

Fresh cow's milk, 3 parts; water, 2 jjarts
—

Casein. z.^z p^r cent.

Fat i.iS

Sugar 2.2S "

Ash.
.4Z

From these figures the writer compiled the fol-

lowing formula. The albuminoids, fat, and milk-

sugar are by calculation made to approximate as

nearly as possible to the average of these constitu-

ents in human milk.

Finely ground oatmeal. . .1/4 gradually increasing to '/j ounce.
Fresh butter 1 drachm.

Milk-sugar 2 drachms.
Fresh cow's milk 6 fluid ounces.

Pure water 4 fluid ounces.

Salt 5 grains, or a sufficiency.

Mix gradually the water with the oatmeal, milk-

sugar, and salt, so that no lumps are formed in the

mixture, then add the milk and butter, and heat to

the boiling-point in a clean, enamelled saucepan.
The product should be made up to the measure of
half a pint, if necessary, and given lukewarm with
a spoon when required.

The oatmeal was introduced as a useful attenu-

ant, and it has been found to act as a laxative, and
also as a direct fat and heat-producer in tlie process
of digestion. The process of feeding with a spoon
is at first troublesome, but it is to be preferred to

the use of a feeding bottle, as, if care be taken to

have all the vessels employed scrupulously cleah,
the infant will enjoy an immunity from thrush

{Oidium albicans), diarrhoea, and other diseases
that follow in their train.—George Smith, in
Pharmaceutical Journal.

THE STOMACH-BRUSH.
A DENTAL journal publishes the following, trans-

lated from the German : In 17 13 there was pub-
lished a pamphlet entitled " A Complete Account of
the most Useftil Stomach Brush which is now to be



16 POPULAR SCIENCE NEWS. [January, 1890.

had at the Brushmakers at the Old Court Sadler's

Shop in Broad Street in Colln-on-the-Spree." Manj
a one may have wished to be able once in a while to

have his stomach thoroughly cleaned out, and this

speculative brushmaker gave a practicable means to

give effect to this wish. In the pamphlet there is a

drawing of the stomach-brush : it resembles a pipe-

cleaner, but, of course, is larger. The stalk is made

of four wires twisted together, covered with thread,

silk, or small ribbons; it is twenty-six inches long.

The brush at the under end is two inches long and

one and a half broad, and is made of goat's-beard

hair; but, when one has been accustomed to use it

for three or four weeks, a horse-hair brush is sub-

stituted, this hair being somewhat stronger, and so

the effect is better. The application of this most

excellent brush is very simple. It is pressed through

the throat down into the stomach, which, by draw-

ing up and down of the brush, is cleaned. There-

after cold water or brandy is to be drunk, and the

operation is repeated till the cleaning is perfect.

The cure is repeated every morning. The author

says, according to the British Medical Journal, "At

first you will find it rather troublesome to get the

brush down, but when you put it in your mouth

and on your palate, draw in breath and wind, and

press it gently and gradually down, and, without

any particular trouble, it will i-each the stomach.

After eight to fourteen days' practice, it will come

as easily to you as eating or drinking." Of course,

the daily application of the stomach-brush is the

infallible remedy or preventive of all diseases that

can be imagined.
" Whoever uses this cure requires

no other medicine, for it is good against all—cold,

hot, and poisonous fevers, it gives a good appetite

for eating, it is good against asthma, hemorrhage,

headache, chest complaints, coughs, consumptions,

apoplexy, toothache, sore eyes, dysentery, quinsy

on the tongue, quinsy in the throat, ulcers, ab-

scesses, cardialgy; it favors digestion, strengthens

the heart, drives away pimples on the skin, is

against choking in the stomach, etc., makes too

fat and asthmatical and swoUen-iip people thin", and,

on the other hand, makes meagre and thin people

fat. The great effect, however, is produced only

when the use of the brush is combined with that of

an elixir. This is compounded of aloes, saffron,

rhubarbona, lark-mushroom, wormseed, eugian,

myrrh, theriac. After the stomach-washing, forty

to fifty drops of the elixir is to be taken in wine,

and this preserves for twenty-four hours against all

poison and pestilence."
—Science.

FORMYL AMIDOPHENOL ETHER.

One of the most recently patented syntheticcom-

pounds that has made its appearance in Germany is

neither a hypnotic nor an antipyretic, but is said to

act to an extraordinary degree on the spinal cord,

completely antagonizing the action of strychnine.

It is therefore proposed as a physiological antidote

for that poison, and it is expected to prove of value

in the treatment of tetanic affections. This com-

pound is said to be made by heating together defi-

nite quantities of the hydrochloric acid compound
of paraamidophenolethyl ether, sodium formate, and

formic acid in a flask with a reflux condenser, and

separating the formyl compound formed by boiling

the fused mass in water. On cooling, the water

deposits the formyl amidophenol ether in handsome

white brilliant tasteless scales, which melt at 69°

C.) are slightly soluble in cold water, and are read-

ily soluble in hot water, in ether, and in alcohol.

This compound corresponds in its composition to

that of phenacetin, save for the substitution of the

formyl for the acetyl group.

THE NUTMEG IN MEDICINE.

Many familiar culinary substances have been

found to have valuable medicinal properties, at

least in household therapeutics ; but the nutmeg, so

far as we are aware, has not been among the num-

ber. Its turn has now come, however, for Dr. J. O.

Shoemaker tells us, in the Medical Bulletin, that it

is useful in the treatment of summer diarrhoea,

many cases yielding readily to doses of half a

drachm administered in milk. Insomnia is said to

be effectually relieved by it, when opium has failed

and chloral is objectionable. In delirium tremens

it can be employed with safety and benefit, when

anv other sedative would be dangerous. For itching

and irritable hajmorrhoids an ointment of two

drachms of powdered nutmeg, one drachm of tannic

acid, and one ounce of lard, is an excellent applica-

tion. Powdered nutmeg may be administered in

doses of from two to ten grains for children, and

from ten grains to two drachms for adults. Larger
doses have produced profound coma, lasting for

hours.
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HAIR-BALLS FROM THE STOMACH.

At a recent meeting of the New York Pathologi-

cal Society, Dr. T. Mitchell showed some hair-balls

from the stomach of a pig. The balls were made up
of the hair of the pig, which had been licked off and

swallowed, mixed with sand and other matters. The

hair had a curious spiral arrangement, showing the

effect of the gastric movements. These hair-balls

are found very commonly in the pig's stomach, but

their occurrence is of interest by reason of the bear-

ing that it has on human pathology, since they are

sometimes found in the stomach of man. Dr. Prud-

den then showed two hair-balls from the stomach of

a 3'oung woman, which had been removed by Dr.

Finder, of Troy, and presented by him to the mu-

seum. There were two balls, one considerably larger

than the other, which were made up of human hair,

horse-hair, threads from blankets, pieces of string,

etc. The girl had been insufficiently fed in her

youth, and had got into the habit of swallowing

miny kinds of inert and indigestible substances.

Other specimens were presented of hair-halls from

the cow's stomach.—Medical Record.

MEDICAL MEMORANDA.
A School for Children's Nurses.^-A long-

cherished plan of a training-school in New York

for nurses for children has assumed definite shape,

and such a school is expected to be in operation by

January ist. Quarters have been taken in the

Nursery and Child's Hospital, at No. 571 Lexington
avenue. A regular six months' course of training
in the care of children is to be adopted. This will

include instruction in matters of hygiene, such as

the care of the nursery, ventilation, preparation and

administration of food, and dressing and washing
children. A post-graduate course will provide in-

struction in some of the simpler methods o( medical

treatment of children.

A reporter of the Pittsburgh Dispatch "does

up" an amputation for the delectation of his readers,

and explains the great care taken "to keep small

insects out of the wounds." "After the leg was

severed from the body," says the scribe,
" the stump

was scraped very carefully; the chloride of mercury
was kept flowing constantly over the wound to kill

any insects that might be drawn by the wound.

The doctors hold that the air is full of poisonous

germs, which are attracted to a wound where blood

flows. All the linens and gauze which are used in

operations, are soaked for twenty-four hours in

bichloride from 100 to 500 per cent, in strength.

This is done to pi-event the slightest irritation after

the operation has lieen performed !

"
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The writing master who wrote that his business was flourish-

ing, doubtless used Esterbrook's Xo. 128 extra fine elastic

pen, the best for ornamental writing.

All subscriptions to this journal received lo Dec. 26th have

been credited on our mailing books, and the printed address

label of this number. See if yours reads, Jan., '91.

Try our Clubbing List when ordering your reading matter

for 1S90. Send in the list of periodicals you want, for esti-

mates, and see what we can save you.

Why not have a good memory? Send a card to tlie Memory
Co., 6 W. 14th St., N. Y. City, for a pamphlet giving u rive-

ininute chat upon the subject.

From Wilmer Brinton, M. D., Baltimore; "
1 have used

CoLDEN's LiQjJiD Beef Tonic in my practice, and have

been much gratified with the result. As a tonic in all cases of

debility and weakness, aniemia, chlorosis, etc., it cannot be

surpassed."

Frye's Emulsion of Cod Liver Oil is continually grow-
ing in favor among pliysicians, owing to the purity of its con-

stituents, and the care and skill with which they are combined.

Being emulsified by steam-power, the complete and minute

subdivision of the oil globules is always assured.

The Ice Machines made by David Boyle, of Chicago,
have an enviable reputation for economy, efficiency, and relia-

bility. In many cases they have been substituted for the

machines of other manufacturers, with satisfaction and profit.

They incidentally produce a large quantity of pure distilled

water, which can be sold for domestic uses in localities where
the natural supply is unsatisfactory.

Dr. W. S. Leonard, Hinsdale, N. H., says :
*'

I have used

Horsford's Acid Phosphate in my practice for the past

eight or ten years, and have been much gratified with the

results obtained from its use. In various forms of dyspepsia it

reaches a class of cases that no other medicine seems to touch,
and I have repeatedly seen patients, where opiates were contra-

indicated, obtain refreshing sleep and rest at night from a

single dose at bed-time."

Littell's Living Age for 1S90.
—In 1S90 JJttelf's Living

Age enters upon its forty-seventh year of continuous and suc-
cessful publication. A weekly magazine, it gives over three
and a quarter thousand large and closely-printed pages of read-

ing matter—forming four large volumes—every year. Its fre-

quent issue and ample space enable it to present with freshness
and satisfactory completeness the ablest essays and reviews,
the choicest tales, the most interesting sketches of travel and
discovery, the best poetry, and the most valuable biographical,
historical, scientific, and political information from the entire

body of foreign periodical literature, and from the pens of the
most eminent writers of the time. Such authors as Prof. Max
MuUer, Jas. A. Fronde, Prof. Huxley, Rt. IIon.W.E.Gladstone,
Edward A. Freeriian, Prot. Goldwin Smith, Prof, Tyndall,
Francis Cialton, The Duke of Argyll, Sir Lyon Playfair, Arch,
deacon Farrar, \Vm. Black, Mrs. Thackeray-Ritchie, Mrs.
Oliphant, Mrs. Alexander, Mrs. Parr, R.D.Blackmore,Th(unas
Hardy, W. E. Norris, B. L. Farjeon, \V. E. H. Lceky, Alfred
Russell Wallace, John Morley. W. H. Mallock, P. G". Hamer.
ton, W. W. Story, Ruskin, Browning, and many other foremost
writers in all departments of literary and scientific work, arc

represented in its pages. As the only satisfactorily complete
compilation of the best literature of the day, it is invaliuible to
the American reader. It enables him, with a small expenditure
of time and money, to keep fully abreast with the literary pro-

gress of the age. The price is $S.oo per year, but by special

agreement with Messrs. Litlell & Co., we can supply the Ago.
' and the SciKNCE News for only $8.25.
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Fanjiliar Science.

THE STANDARD OF LENGTH.
In the United State.s and England the

standard of length is the yard, and the ques-
tion ari.ses, How long is a yard .' It may be

said in answer that a yard is simply an arbi- i

trary standard which tradition says is based

upon the length of the arm of Henry VIII.
',

At present the yard is the distance between
i

two marks upon a certain bar, kept in the

Tower of London, and if it' should be de-
I

stroyed, the exact standard could never be'

replaced. !

To avoid this uncertainty, and obtain a

fixed and unvarying standard, the French, in

the last century, made an accurate measure-

ment of a quadrant of the earth's circumfer-

ence, and, taking the ten-millionth part of

this distance, gave it the name of »/e/rr, and

adopted it as the standard of length. This,

length, which is equal to about 39.37 inches, !

is now in universal use on the continent of

Europe, and is authorized as a legal .standard

in nearly all civilized countries. Consider-^

able discussion has arisen as to whether the

original measurement \\ Jis perfectly accurate, !

and it seems probable that there was a small

error, so that if the standard metre now kept
in Paris should be destroyed, a re-measure-

ment of the quadrant of the earth would not

give us exactly the same metre. However,
the error in any case is a very minute one,

and the chances are very small that the origi-

nal standard will ever be destroyed, to say

nothing of the fact that the numerous copies
distributed among the various nations of the

world do not appreciably difter from it.

The accompanying engraving shows the

form of these standards, which have been

copied with most scrupulous care from the

original metre at Paris. It is probable that

they do not differ from the standard over

two ten-thousandths of a millimetre, or one

five-millionth part of the entire length.

These standard bars (i) are cast from an

alloy of platinum with ten per cent, of

iridium, forming a metal almost as hard as

steel, practically infusible, and not acted

upon by chemical reagents. The measure-

ments are marked upon the surface A, (i),
and the peculiar shape of the bar is especially
calculated to endure a strain without bending ;

and, in fact, a slight deflection—as shown,
much exaggerated^ in 2—will not materially
alter the length of the face on which the

scale is engraved. It has been proved that a

weight of eighty pounds may be placed on

one of these bars, while supported at the

ends enly, without permanently altering its

shape.
The standard of weight is the gramme,

which is the weight of a cubic centimetre of

water at 4° C.—its point of maximum density.

Practically, the standard at Paris is a block

of the platinum-iridium alloy weighing one

thousand grammes, or one kilogramme.

Copies of this- standard of weight have also

been made for the several nations comprising
the International Metric Conference, and it

is believed that they do not vary more than

one hundred-millionth from the original
— a

dimension which is utterly imappreciablc.

A meeting of the International Conference

was held at Paris last September, when the

work of the committee who prepared the

various standarids was ratified, and the stand-

ards accepted for the respective nations. The
successful completion of this work, which

has been in progress for about fifteen years,

marks an epoch in scientific progress, and

denotes an amount of care, skill, and accuracy
on the part of those having the work in

charge, which cannot be realized by anyone

except those directly concerned in it. The
simultaneous destruction of these widely scat-

tered standards of measure and weight is

almost impossible, but even in such a remote

contingency, another measurement of the

earth's circumference would practically give
us back our metre, with no important change
from its original length.

A^
[Original in Popular Setaice Xewt.]

THE PROTO-HELVETES, OR LAKE-
DWELLERS OF SWITZERLAND.

BY ADA M. TROTTER.

The little town of Morges is picturesquely situated

on a bay formed by the waters of Lake Leman. It

boasts, among other attractions, a beautiful view of
Mont Blanc. The castle (now used as an arsenal),
the church, the quaint houses, with the castle of
Wufflens on the heights, are very ancient—supposed
to date back to the Roman occupation of the coun-

try. The ancient city, however, which attracts the

attention of scientists to this charming spot, is not
the Morges visible to the eye. Those stone imple-
ments and the rude pottery which the Museum of

Antiquities at Lausanne displays as from the
"ancient city of Morges," belong to pre-historic
times, dating back to ages before the Romans set

foot in Helvetia.

But if the Lacustres, or lake-dwellers, were a

pre-historic race, how are we to learn anything
about them .' The archneologists, to whom we look
for the solution of this problem, do not fail us; one

by one they have wrested the objects in the
museums from the bottom of the lake, and from
them have evolved a history of the habits and cus-

toms of this interesting people. The lakes of
Switzerland kept jealous guard of the secrets com-
mitted to their charge. A mere accident revealed
the pre-historic occupation of the country. A bone

implement, rudely fashioned, was found bv a scien-

tist in a marsh. A small thing this; still, falling
into the right hand*, enough to open out a new
field of archaeological research.

But, before we follow the labors of the patient
men of science, it will be well for us to take advan-

tage of the oppol-tunity this visit to Morges affords

us, to see for ourselves the site of one of the cities

of the Lacustres. We must take a boat, for the

palafittes* of this primitive people were built on

*Term universally used to express
"
Ikke-dwellin^,*' from Ihe

IUIi»a Pala rUte.
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piles, between 100 and 150 yards from shore. The

boatman barely moves the water with his oars, as

he directs our attention to the veptiges of the ancient

city. Fortunately, the azure lake, this glorious

April day, is clear as crystal, without a whisper

from the "bise" to ruffle its serenity. We see the

piles in irregular groups, some two to three yards

below the surface. Those of the most ancient sta-

tions are merely trunks of trees driven deep into

the mud. They stand from one to three feet in

height, in semi-circular form, with intervals that

look like passages between the groups. As we

move slowly over the lake, we pass a boat at

anchor, in which are two scholarly looking men,
—

fishing.' Yes, fishing; though the quality of the

fish they hook would scarcely satisfy the mundane

appetite. These fishermen belong to the coterie of

scientists whose researches have lifted the veil from

the past of the Proto-Helvetes. "
They work here,"

says my boatman, "every clear day and all day

long." The difficulties which attend these labors

may be realized by a glance at the piles beneath the

dazzling, moving waters, between which are the

objects sought, covered with the mud or gravel of

at least three thousand years. The work has to be

carried on by means of special apparatus. Today,
a magnifving-glass a foot in diameter floats close to

the boat. One of the professors bends over this

instrument, as he makes use of his dredge ;
the

other is cautiously manipulating a long pole.

Drifting here upon the breast of Leman, the

majestic head of Mont Blanc confronting us with

his crown of dazzling brilliancy, with the men of

science to aid us in our effort, can we not re-

construct upon these sunken piles the city of this

ancient people ?

Who were the Proto-IIelvetet.' Why did they

build their dwellings in this laborious manner on

the lake? A learned archieologist* tells us that the

L,acustres were colonists from Asia,—not by any
means savages, as we understand the term. Pro-

fessor Virchow, who has made an exhaustive exam-

ination of the skulls found among the palafittes,

corroborates this statement. The conformation of

the skulls shows the race to have been Aryan, and

of a high degree of intelligence, capable of as much
—if not more—development than ourselves. Fur-

ther proof may be found, if needed, in the objects

ranged in the museums, which demonstrate the

evolution of the Proto-Helvete from the earliest

Stone Age to that of the comparative civilization of

the Bronze. It must not be forgotten that the

forests extending to the shores of the lakes were

then haunted by wild beast*. The stone weapons
were insufficient protection against the ravages of

these enemies, and we may suppose that the colo-

nist was driven to erect hie dwelling on the lake,

as a defensive measure.

It was impossible to make any mental picture of

these dwellings until about ten years ago, for all on

the lakes of Switzerland had been destroyed by fire.

M. Frank, however, inspector of the forests at

Schussenried (Wurtemburg), was fortunate enough
to find a palafitte of the Stone period in a marsh

which he was surveying. It was in a perfect state

of preservation, and by its means we can gain some

idea of the dwellings of the Lacustres. It was built

on piles, in the shape of a right angle, ten meters

long, by seven in width. It was divided into two

compartments, communicating by a passage made
of three beams. There was only one door, which

faced the south, and was one metre in width. The
outer room, in which a pile of flat stones and debris

of charred bones indicated a fire-place, was the

kitchen, or living-room; perhaps, also, in the cold

* The Proto-Helves, by Victor Gr»s<.

season, a shelter by night for the domestic animals.

The inner and more spacious compartment was

probably the sleeping-room. The floors were

formed of round poles lying close together; the

partitions, of piles split in two; while the roof had

the circular form of an old-fashioned bee-hive.

Thus, taking this palafitte for our model, we can

build our city of Merges with the mind's eye. We
see in the Lacustres' an industrious people, busily

at work, having their work-shops on the platforms

surrounding their dwellings. Here they fashioned

their weapons, their pottery, and their utensils of

horn, bone, and wood.

And now, having seen the vestiges of this race in

one of the eastern lakes, let us pass to the western

lakes of Switzerland, where the archieological work

has been carried on with much greater success.

The rectification of the courses of the rivers Aar
and Thielle, with the construction of canals, neces-

sary to dry the marshes of Seeland, lowered the

level of Lakes Neuchatel, Bienne, and Morat. The
stations of the Stone Age became dry, and those of

the Bronze almost so. The researches could be

carried on all the year round, and without the use

of the cumbrous engines hitherto considered indis-

pensable. In the eastern lakes, the scientists are

confined to the months of winter, when the waters

are at their lowest level.

The Stone stationt laid bare revealed such dis-

tinct characteristics, that Dr. Gross found it neces-

sary to sub-divide the age into three periods, taking
the objects found in the palafittes as exponents of

his theory.

The products of the first period are very primi-
tive. The hatchets are small, unpolished, roughly

shaped, and the tools of horn and bone equally
unfinished. The mineral used for the stone imple-
ments is always that of the country, the softest,

most easily worked, being most frequently used,—
such as the molasses rock. The pottery is made of

coarse clay, without the aid of a turning-wheel, and

shows by its clumsiness the very infancy of the pot-

ter's art. No trace of ornamentation is found on

arms, tools, or pottery. The large number of sta-

tions which produce this rude handiwork gives

convincing proof to the archaeologist that many
centuries must have passed ere the Lacustre arrived

at the perfection which the palafittes of the second

period display.

This second period is one of continuous progress.
The museums show hatchets and hammers which

would do credit to our own skilled workmen. The

weapons and utensils of horn, bone, and wood are

beautifully finished, and the pottery takes graceful

forms, even showing crude traces of ornamentation.

A very interesting featurfe of this period is the pres-

ence of foreign minerals, not merely in arms and

implements, but in beads and small ornaments.

Hatchets in nephrite, jadeite, and chloromelanite

are found in the proportion of five to eight of

indigenous material. It is impossible to solve the

problem as to how the Lacustres obtained these

Asiatic minerals. The theory that the first colo-

nists brought them to the country is contradicted bv

the fact that only indigenous mineral is found in the

earliest stations of the Stone Age. Dr. Gross

thinks it probable that the Proto-Helvetes of this

second period held commercial relations with other

nations, thus obtaining the harder stone they

required for their weapons and implements. This

would seem to be the more probable explanation,

since directly copper was introduced the foreign

mineral disappears. Metal quickly supplanted even

these beautiful minerals, which are capable of such

great polish. Arrow-heads of stone, flint, and bone

are found in all three periods of the Stone Age.
That these objects served another purpose has lately

been proved by M. de Fellenberg. who found a

curious instrument of wood, at the station of Fenil,

in which these heads, fastened with resin, form a

strong saw. Two indentations are made in the

handle for the fingers of the workman. The pala-

fittes furnish sufficient proof of the intelligence and

industry of the Lacustres. This second period ot

Stone finds them feeling their way towards a stage
of civilization which requires more of life than

merely food and shelter. The innumerable objects
in horn, bone, and wood display skilled workman-

ship. Among these may be cited : arms, tools,

fish-hooks, harpoons, small goblets, beads, brace-

lets, cleverly carved pendants, large buttons, needles,

combs, hair-pins (perforated, sometimes, so that

they might be fastened by a thread to the hair), and

well-shaped spoons. Bone, being a material less

easily worked, was reserved for articles requiring

greater strength, such as poignards, arrow-heads,
and combs for carding flax. The debris of wooden

objects has brought to light an unequivocal sign of

progress among the Lacustres of this period
—noth-

ing less than a yoke for oxen. It is interesting,

also, to note among the fragments of cups, plates,

and dishes, a variety of small boats, shovels, etc.,

—
evidently playthings for children. Bows, the

complements of the arrow-heads, are rarely found.

Communication with the shore was made by means
of bridges and boats. The piles give evidence of

the existence of the former, while remains of the

latter abound—mere trunks of trees hollowed by fire.

A boat was lately dug out of the mud at Vingrave

(Lake Bienne), which is well preserved and of a

diflferent shape. The stern is square instead of

round, the bows are pointed, notches are cut in the

sides for the oars, while there is a place in the bot-

tom for a false keel to keep the water out. This

boat, carefully preserved by means of frequent

applications of linseed oil, is now in the museum of

Neuve-ville. The palafittes were also supplied with

ladders long enough to reach from the bottom of

the lake to the platform on which the Lacustre

performed his daily work. Dr. Gross has one in his

collection. Teeth of animals (wolf, bear, and dog)
were perforated and worn as armulets.

The second period was followed by what is termed

by archaeologists the epoch of copper, which means,
in fact, the transition stage of the age of Stone to

that of Bronze. This transition period is recognized
as a separate epoch in the evolution of other races

besides that of the Lacustre. In Hungary, for

instance, (according to certain authors), objects of

pure copper are as numerous as those of bronze.

North America furnishes more than a hundred

instruments in copper from one State (that of Wis-

consin), all of which appear to have been fashioned

with a hammer. Copper, in its native state, lends

itself perfectly to the fabrication of tools and arms,
as it can be shaped into poignards and arrow-heads

by means of a pebble. The operation of smelting
ore demands a certain amount of technical skill

seldom possessed by a primitive race. Still, the

palafittes deliver up objects evidently moulded,

proving that the Lacustre was not without elemen-

tary ideas of the art. The epoch of copper is largely

represented in the western lakes. But, until the

discovery of the station of Fenil (Finily), the con-

clusions drawn with regard to this transition period
were much restricted by the small number of

objects found. This station of Fenil, situated on a

little gulf of Lake Bienne, exposed to the north

wind, was entirely buried in sand and mud, thus

escaping the notice of the savants, until the peas-

ants— in making a ditch— came upon this rich

archa;ological bed. more than a meter below the ^

surface of the soil. Though but a third of this .

station has, as yet, been examined, the rich yield of
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copper objects has thrown new light upon the

transition period. The old supposition that the

Lacustre imported his metal implements was over-

thrown bv the proofs furnished at Fenil to the con-

trary, amid the debris of the palafittes. But, though
the chisels, beads, poignards, etc., were home-made,
the metal was cerfainlj imported. Fenil is the

exponent here, also, for several ingots of pure cop-

per have been found at this station, made in porta-

ble form, pierced for the rings bv which they were

suspended. The copper poignards are rivetted to

the wooden handles
;

small copper plaques (dress

adornments) are also furnished with rivets. This

is a great advance, even on the neat handiwork of

the second period. It is evident that during this

transition period
—which lasted only until the La-

custre found that an alloy of tin with the copper

produced a harder, more beautiful, and more ser-

viceable weapon—the implements of stone fell into

disuse. There was no longer a demand for the

foreign minerals, and the importation ceased. The
workman was wrestling with the problem of

metallurgy. The Stone Age was practically dead.

The pottery of the transition age of copper is dis-

tinguished by grace and elegance of design ;
also by

a special mode of ornamentation, obtained by means
of tying threads at equal distances around the vases,

found also on the urns in the tombs of northern

Germany. Other forms of decoration also appear—
the series of lines crossing one another, and impres-

sions made by the fingers, being, perhaps, the most

frequent. Remains of baskets, linen tissues, and

nets belong to this period, and, from the station of

Locras, Dr. Gross obtained a complete spindle,

formed of wood, surrounded with thread ; it only
lacked the stone shuttle. Several shuttles have been

found, furnished with wooden cylinders, and a clew

of thread, which, if it were not charred, would seem
to be of modern handiwork.

Such, in brief, are the distinguishing character-

istics of the three periods of the Stone Age, which

lead us from the earliest ages of the Proto-Helvete

to his artistic triumphs of the "beautiful age of

Bronze."*

Among the bones of animals found in the debris

of the palafittes, we have those of the ox, horse,

goat, pig, sheep, cat. stag, roe-buck, beaver, hedge-

hog, bear, wolf, wild-boar, fox, frog, otter, hare,

swan, duck, pigeon, pike, carp, etc. Remains are

also found of fruits and cereals ; of fruits—the

apple, acorn, nut, plum, strawberry, raspberrv,

mulberry, pea, bean, lentil, chestnut, etc.; of

cereals—wheat, oats, barley, millet, etc

It is not possible to do more than approximate
to the length of time between the advent of the first

colonists to the lakes and the beginning of the

Bronze Age. Dr. Gross thinks that at least twenty
or thirty centuries must have passed, judging from

the number of the stone stations, and the gradual

progress of the workmanship of the objects found in

the palafittes.

The waters of the lakes have been faithful guardi-
ans of the secrets confided to their care. Perchance,

the clumsy implement which the patient professor

in the boat at our side has just succeeded in wresting
from the " sands of time," has been in hiding for at

least two thousand years. And the hands that drove

the piles into the lake, upon which we have built

our phantom city, have been dust—how long.'

•Prof. Desor.

, rOriginal in Popular Seienee Xewa.}

THE CHIGGER. (Leptus Irriians.)*

BY H. M. WHELPLEY, PH. G., F. R M. S.

This is a minute insect, much smaller, but in form

closely resembling, the true tick (Ixodida:.} It varies

in color from a dull brick-red to a bright blood-red.

It has six well-developed legs, each one terminating
in two stiff hairs. Its maxillje are strong and

elbowed, and look much like a pair of partially-

developed legs. The mandibles are large and well

marked internally by three indentations. After

measuring twenty specimens, I found the average
dimensions to be 15 mm. long and 1-6 mm. wide,

(1-125 by 1-150 inch), and the body is about as

broad in front as behind. The legs are about the

same length as the body, and 1-40 mm. (1-2,000

inch) wide. The following illustration gives a very

good idea of the animal, as seen under an amplifica-

tion of about two hundred and fifty diameters :

Easy Method of Obtaining Oxygen.—It is

proposed by C. F. Gohring to prepare pure oxygen

by adding permanganate of potash to peroxide
of hydrogen rendered slightly alkaline by ammo-
nl».

. Professor C. V. Riley gave an account of the

insect in the American Naturalist for January, 1873,

and christened it Leptus irritans, or the "harvest

mite." In its habitat it is variously known as the

"chigger," "jigger," "red bug," and "harvest

bug." I find what is undoubtedly the same insect

referred to in a European work as the Leptus

autumnalis, or "harvest flea." In this country,
this human parasite is confined to the Missi.ssippi

valley, ranging in latitude from the 35th to the 40th

degree. It makes its appearance in the early sum-

mer, about the first of the month of June, and

continues to annoy human beings until the first

frost kills off the season's supply. It is most active

in the month of August. The little pests are found

on all kinds of vegetation, but especially on black-

berry bushes. They are least likely to be found on

cultivated vegetation, and do not thrive well in wet

seasons. It is in the dry, hot time that the chigger
adds most to the discomforts of humanity. It seems

to be partial to mankind, and, as far as I know, does

not trouble any other animal. They seem to attach

themselves to the clothing of anyone who comes'

their way, and immediately start out on a tour of

inspection to find a suitable place to commence

operations. If the underclothing is changed soon

after they become attached to it, the little fellows do

not give up, but patiently wait, even for several

days, for the wearing apparel to be put on again,

when they will crawl upon the flesh and act as lively

as ever. The majority of them make for the axillae,

pubes, and the inside of the thighs, while a few fall

by the wayside and commence operations wherever

they happen to first come in contact with the flesh.

On boys and men they are very partial to the exter-

nal genitals, and sometimes cause an alarming
inflammation of these part?.

Within a few hours' time the animal will have

completely buried itself in the integument, and

causes a small red swelling with a putulous center.

*A paper read before the St. I-o\iiR Club ol Microscopists.

This action is accompanied by intense itching, and
the animal may be scratched out, but not until it has

started a sore which will take from a day to a week
or more to heal. It is a curious fact that some

people are never troubled by these parasites, no
matter how much they are among them. It has

also been noticed that persons from other parts of

the country will have much more severe sores than

the natives of the part of the country where they
abound. After one or two seasons, a stranger be-

comes acclimated, and is not excessively irritated by
them. I well remember my first season's experience,
but subsequent summers I did not fare worse than

the average persons.

The methods of treatment are numerous, for,

although the sores are not dangerous, they are very

disagreeable, and many things have been tried to

cure them up quickly. Among the principal appli-
cations are raw salt pork, bacon fat, water of ammo-
nia, chloroform, ether, carbolic acid and glycerine
or oil (80 grs. to i oz.), sulphur ointment, salt

water, bicarbonate of sodium solution. The most
effectual method is to look for the individual insects

by aid of a magnifying-glass, and remove them with
a pin-point. They are very active before they get
located, and will travel with considerable rapidity.
Children become quite expert at catching them
when on the flesh, and I have known of more than
a score being removed at one hunt before any had
found time to take hold of the flesh. The fat salt

pork grease is the most popular application for the

sores, but the glycerine and carbolic acid is

undoubtedly as effectual. The pustule should be

opened and the pus removed before the lotion is

applied.

Judging from the immense numbers that make
themselves manifest by attacking man every year,
the chigger must be a very prolific animal. Its

mode of life shows that vegatation is its normal
food. But, like the man-eating tiger, the chigger
that once tastes human blood has no more use for

its former food, and perishes in a vain attempt to

devour all mankind.

To the microscopist, the chigger is an object of

interest. It makes an interesting and popular
mount. In order to obtain the animal in all its

glory, it should be caught while seeking a lodging
place on someone's body. Place it directly into

glycerine, and mount in the same medium while the

animal is endeavoring to swim: then you will have
a perfect specimen, in good position to study.
Examine with a 4-10 inch objective.
The literature on the subject is exceedingly scarce,

the article by Prof Riley to which I have referred

being the only one of note that I have been able to

find.

[Original in Popular Science News.]

THE RAINY SEASON OF FLORIDA.
BY PROF. THOMAS R. BAKER.

Thk rainy season of Florida usually begins early
in June, and continues about three months. This

year it began on the 15th of June, and ended on the

24th of September, its time—both of beginning and

ending—being quite clearly defined. This season

is characterized by not only frequent, but by fre-

quently excessive, rains. For many successive days
there may be showers every day, but there may be
intervals of several days

—as was the case during the

rain^' season of this year—when no rain falls. There
is an average of about one heavy rain a week during
this season.

I quote some interesting facts on this subject from
the notes of a local meteorological observer of this

place (Orlando) : From the beginning of the rainy
season (June 15) to the end of June, rain fell on
fourteen days. Rain fell on fifteen days during
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July, twenty-onfe days during August, and eleven

days during September. There were three heavy
rains in June, six in July, six in August, and one in

September. During the June part of the rainy

season there was a rainfall of 10.23 inches; in July

the rainfall was 9 41 inches, in August it was 11.30

inches, and in September (to the end of the rainy

season) it was 6 02 inches. The total precipitation

during the rainy season was 36 96 inches.

The rains of this season are sometimes produced,

as rains ordinarily are, from clouds that have slowly

formed ;
but the typical rainy season shower comes

with little warning from an almost cloudless sky, is

of short duration, and is followed very soon by a

clear sky again. During some rainy seasons there

is a great deal of thunder and lightning, while there

is very little during others. The season of this year

was one of many thunder-storms, the accompanying

lightning being often very vivid and abundant,

while last year's rainy season had but few thunder-

storms.

The cause of this season of abundant rains may
be learned from a study of the nature and direction

of the winds that prevail in this region during the

summer months. The United States (except

Alaska) extends through two wind zones, the

variable and the sub-tropical zones, and Florida

lies in the sub-tropical zone. In this zone the

easterly trade winds prevail in the western part of

the United States, but in the eastern part the trades

are 'frequently interrupted by monsoons from the

Gulf of Mexico. These monsoons, warmed by the

Gulf Stream,—on account of which the temperature
of the western coast of Florida is several degrees

warmer than that of the eastern coast in the same

latitude,—and heavily charged with moisture, meet

the colder trades in this region, and to this occur-

rence the rains of our rainy season are largely due

The rainy season, occurring as it does during the

hottest months of the year, is of immense benefit to

the climate and vegetation of Florida. If excessive

exposure to the direct rays of the sun can be

avoided, a Florida summer, with its almost constant

breezes, and cool nights, is much more tolerable

than the summer weather of many regions of the

North, especially those not in the vicinity of moun-

tains. Vegetation is very luxuriant during this

season,—indeed, the rainy season is the great plant-

growing season of Florida, for two important con-

ditions of plant growth, heat and moisture, are then

abundantly supplied. It is during this season that

citrus trees—and hence, also, their fruit—make their

most vigorous growth. If our long summers were

dry, and our winters were wet, living in Florida

would be far less desirable than it is,
—for our win-

ter climate, as well as that of our summer, would

siilTer thereby,
—and the products of the soil would

be of far less value than they are. Indeed, if this

were the case, the citrus fruits might not be success-

fully produced in Florida. The Florida orange
would certainly not be the superior fruit that it is.

An interesting matter connected with heavy rain-

falls in Florida, is the readiness with which the soil

in most places receives the water. It might be sup-

posed that an average of three inches of rain a week
for twelve successive weeks,—the average during
our last rainy season,—would iill the soil beyond its

capacity for holding water, and that much of the

rain-water would flow off. But this is not the case;

most of this large amount of water, which, were it

to fall on clayey soils, would produce damaging
floods, quietly sinks into the sand, and is lost to

sight. Only when rain falls rapidly and in large

quantities, are surface streams formed, and these

soon disappear. The surface soil of central and

southern Florida is composed of sand and vegetable

mould, and this stratum is succeeded by almost

pure sand, extending to the depth of several feet,

and underlying this there is usually a stratum of

clayey sand, called "hard pan." Sand follows this,

and a second layer of hard pan is usually met before

selid rock is reached.

Although winter is called the dry season of Flor-

ida, it is not to be understood that it is always its

dryest season, as there is often less rain during the

spring and autumn months than during the winter.

The rainfall during March, April, and May of this

year was i 77, 2.45, and 2 08 inches for the respec-
tive months, and that for October and November
was only i 84 inches, while last winter was quite

wet, the rainfall during January and February alone

being 15.08 inches. These facts lead to the conclu-

sion that Florida really has no dry season. It

would be more correct to classify her seasons, so

far as precipitation is concerned, as the rainy season,

and the season of irregular rains.

Orlando, Fla., Dec. 13, 1889.

Practical Clioiiiistry aijd tlje yirts.

NOVELTIES IN PHOTOGRAPHY.
The applications of instantaneou.s photog-

raphy are constantly increasing with the

greater sensitiveness of modern plates, and

SCIENTIFIC BREVITIES.

Hot Water Plants.—
^J.

Walter Fewkes has an

interesting paper in the May number of the Ameri-

ean Naiuralist on the vegetation of hot springs.

That vegetation can exist in these hot springs
—the

highest temperature on record in which it occurs is

200° Fahr.—indicates that vegetation may have

occurred at a much earlier stage of the earth's his-

tory than has been generally supposed. The pre-

vailing form of vegetation in these heated waters is

algae. Diatoms also occur, but sparingly. They
have been found in Nevada at a temperature at

which the vegetation of hot springs is most flourish-

ing, but usually occur in great abundance in the

cooled waters of hot springs.

Combined Fresh Water, Brine, and Gas
Well.—One of the most remarkable things of

which Pittsburg boasts is the combination well that

has been struck on Liberty street. It produces at

one and the s«me time cold water, pure and sweet;

salt water, and a flow of gas that, when ignited,

illuminates the entire surroundings. The well was

drilled some time ago, to get a supply of pure cold

water for use in a bakery in the summer and during
flood times, when city water is not desirable. At
100 feet the fresh water was struck, and at 200 feet

the salt water and gas were found. Two casings
were inserted,—one for the salt water and gas, the

other for the fresh water,—and now, when the

engine is started and the gas lighted, spectators

behold the wonderful sight of fresh water, salt

water, and fire all coming out of one well at the

same time.

Twenty Years of Science.—The editors of

Nature (London), on the occasion of the twentieth

anniversary of the establishment of the magazine,
take occasion to review the progress of science dur-

ing that period of years. In the physical sciences,

the development of the atomic theory and the estab-

lishment of a connection between the theories of

electricity and light, have been the main achieve-

ments
;
in chemistry, the proclamation of the peri-

odic law of the elements and the development of

organic chemistry ;
in astronomy, the development of

the spectroscope, the use of photography, und the

extension of the nebular hypothesis ;
in biology,

the firm establishment of the Darwinian docrine,

the development ot the study of bacteria, and, later,

the effort to determine the position of the Lamarck-

ian principle, have been the main features. In

botany, the key-note has been the study of proto-

plasm and cell-life ;
in geology, the greatest advance

has been in the application of the microscope and

the stxidy of rock structure.

Fig. 1.

the more powerful developers which are

being almost daily discovered. Apparently,
there is no limit to the brevity of the time in

which the sensitive gelatine film may receive

arid retain a luminous impression, and photo-

graphs have been taken in such a minute

fraction of a second, (0.000076), that the ele-

ment of time is not worth cosideration, and

they may be considered as absolutely
" instan-

taneous" pictures.

Fig. 1.

In Fig. I an instantaneous view of an erup-
tion in the crater of Vesuvius is shown. It is

necessaril}' somewhat obscured by the clouds
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of steam, but the masses of lava and scorias in

mid-air are well shown, and indicate the

quickness of the exposure. The picture was

taken by a French amateur, M. Luys, on the

27th of September last.

Fig. 2 is an excellent view of aman in the

middle of a high jump. The remarkably

awkward position of the bodv is noticeable,

and shows how easily the eye is deceived by

quick movements. No artist would venture

to draw a man in such a position as a truthful

representation of the attitude in jumping, but

the eye of the camera cannot be deceived,

even by the most rapid movements.

Fig. 3 is a reproduction of a photograph
made without any lens, a metal plate pierced

with a hole 3-10 of a millimetre (i-ioo of an

inch) taking its place. The time of exposure
in a good light was i minute, 18 seconds. A
sheet of pasteboard may be substituted for the

metal plate.

Although the "pin-hole" objective cannot

replace the usual lenses in all cases, it has

some advantages over them besides its cheap-

ness and portability. Spherical aberration

is avoided, the focal distance can be varied at

pleasure, and in copying engravings and

drawings in line or stipple, a very soft and

pleasing picture is obtained, in which the

lines or dots are blended together, and the

details of the artist's work are not so unpleas-

antly prominent as when the copy is made by

a regular photographic objective.

This method is worthy the attention of

amateurs, and, after a few experiments in

regard to the time of exposure, very satisfac-

tory results can be obtained. It is important

that the edges of the hole be perfectly sharp

and clear, as the presence of a fringe of fibres

of pasteboard or metal %\ould have a very

injurious effect upon the finished picture.

The, engravings are reproduced from

La Nature.

Canary-seed is composed of albuminoids, 138

percent.; fat, 5.4; extractives, 50.7; indigestible

fibre, 8.2; ash, 6.8; and water, 15.1.

[Original in Popular Scunrf y ws.}

THE SCIENTIFIC KNOWLEDGE OF THE
ANCIENT GREEKS AND ROMANS.

BY JOHN C. ROLFE, PH. D.

III.

MAGNETIS.M AND ELECTRICITY.

Oi'R word magnetism is derived from Magnesia,
the name of a town of Lvdia in Asia Minor. In the

neighborhood of this place there was found a kind

of stone, variously called Magnesian stone, Ljdian
stone, stone of Heracles, and Siderite, which was
observed to have the power of attracting iron. This

stone, our loadstone (or, more properly, lodestont),

was known to the Greeks as early as the fourth cen-

tury before our era. According to Pliny, the Ro-

mans knew four other localities which furnished the

mineral: Magnesia in Thessaly, (to which our Eng-
lish dictionaries erroneously refer as the place from

which the name was derived), Ethiopia, Boeotia,

and the Troad. Plato observed that the armature

of a magnet itself became magnetic; and Lucretius,

in his great poem on Nature, speaking of the lode-

stone, says: "It often produces a chain of rings

hanging down from it. Thus you may sometimes
see five and more suspended in succession and toss-

ing about in the light breeze, one always hanging
down from the one above it and attached to its

lower side, and each one in turn from the other ex-

periencing the binding power of the stone, with such

a continuous current the force flies through all."

He explains the attraction by assuming the existence

of an etherial force which poured forth from the

lodestone or magnet itself, and permeated the pores
of the magnetized object. Plutarch appears to ex-

plain the phenomenon on the same principle. The

magnetic power of the earth itself and the

phenomena arising from it were, in spite of some
wild theories to the contrary (it has even been

claimed that the ancients were acquainted with

the mariner's compass), completely unknown in

that day. There were, however, stories of all kinds

suggested by the power of the lodestone, the best

known being that of the "
magnetic mountain,"

which drew the iron nails from the planks of ships
that came too near it, and caused them to fall to

pieces. Ptolemy, the geographer, gave the exact

latitude and longitude of this remarkable mountain,
whose existence was firmly believed in.

Still less did the ancients know o{ electricity. It

was known from the time of Thales, who lived at the

beginning of the sixth century B. C, that electron,

when rubbed, had the property of attracting light

objects. What is meant by electron in this con-

nection is not certainly known ; amber, a mixture of

gold and silver, tourmaline, a certain enamel,
and platinum are some ol the conjectures of those

who have discussed the question. However this

may be, it was afterwards learned that amber was
the best material for generating this kind of

electricity. This attraction was personified by the

imaginative Greeks. They spoke of a soul in the

amber, as the Chinese physicist Kuo-pho did in his

Poem in Praise of the Magnet. Plato's view was
that the amber contained a flame-like essence, but

gave it out only when the pores of its surface were

opened by rubbing. This essence, when given out,

had the same action as the magnet, but. by reason

of its lightness and weakness, could attract only the

lightest and driest substances. Pliny, too, speaks
of a flame which pours out of amber. The con-

nection of this frictional electricity with the external

manifestations of atmospheric electricity, and with

the shocks given by electric fishes (found in the

Mediterranean and Red Seas), was never suspected

by the ancients.

IV.—CHEMISTRY.

There enn be no question that some of our efctmi-

cal experiments may lay claim to a very high anti-

quity. According to Plutarch, whose etymology is

approved by no less an authority than Alexander
von Humboldt, the Greek word for chemistry, from
which our own word comes, was derived from an

Egyptian word, l<emi, originally meaning Hack,
which was later a designation of the whole land of

the Nile ; so that chemistry was synonymous with

the hlack art! The first known Greek chemist

(more properly a metallurgist) was Theophrastus,
who lived in the fourth century before Christ. In a

a book of his On Minerals he treats of the extraction

of metals from the ore, and describes the various

compounds which were formed in the process.

Among these are white lead and verdigris, which he
states to be earths, expressly distinguishing them
from stones or minerals.

Unfortunately this is the only work on chemistry
written before the Christian era which has come
down to us, although we know from references of

Pliny that such books existed. Their loss is partic-

ularly to be regretted, because it is possible that

they might have thrown some light on the subject
of polychromy, by telling us what aid the Greeks
derived from chemistry in the preparation of the

colors with which they decorated their statues and

temples, and ornamented their walls with paintings.
The encaustic painting of the Greeks has been

especially discussed. Cato the Censor, who has

already been referred to in these papers as having a

practical knowledge of an important principle of

heat, expresses some remarkably sound views about
the rusting or oxidizing of metals under the in-

fluence of the air, and upon the evaporation of
water from springs to produce salt.

The writers of the first century of our era bear
witness to the chemical progress of earlier times.

We find from their reviews of the past achi«vements,
that various chemical preparations were used in

medicine, especially in the composition of salves,
and that alloys and amalgams of many kinds were
familiar. He distinguishes the oxides of copper,
lead, and zinc from one another. The only acids

that appear to have been used are vineger (acetic

acid) and sulphuric acid
; to the former was

attributed a dissolving power far greater than it

really possessed. In his passage of the Alps, Han-
nibal, for example, is said to have dissolved rocks
which barred his progress by the agency of vinegar.
The process of distillation was used by the an-

cients. Aristotle refers to this operation, which is

clearly described by later writers, together with the
retort and the rest of the apparatus. The progress
in the knowledge of alloys is seen in the Roman
coins of small denominations. These at first were
made simply of copper, but from the time of Corn-
modus they were composed of bronze with a vary-
ing proportion of zinc.

Soaps were known to the ancients, but were

merely mechanical mixtures, not chemical. One of
the supposed soaps found at Pompeii proved ta be

nothing but fuller's clay.

Alchemy began in the first century of our era, and
the atomic theories of the philosphers are said to

have led to the attempt to change the baser metals
to the nobler ones. Towards the end of the fifth

century this pseudo-science became very popular,
and there were numerous guilds of alchemists at

at that time. The prolific writer, Hermes Trisme-

gistus, wrote a book called Tabula Smaragdina,
professing to teach the art of making gold, which
was translated at Nuremberg in 1541.

In the concluding paper of this series the remain-

ing departments of science will be briefly considered.

Errata.—In the preceding paper Boethius was
misprinted Bcethius, and Ptolemaius (thrice) as Ptol-
enteit^fs.
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ZINC.
BY GEORGE L. BURDITT.

Zinc, sometimes called spelter, is one of our most

useful metals, and is widely distributed, although il

never occurs alone. Sulphide of zinc and carbonate

of zinc are its chief sources, and from these com-

pounds it has to be distilled. The first step in the

extraction of zinc is to reduce the ore to an oxide.

Carbonate of zinc heated gives oxide of zinc and

carbonic acid gas, (Zn C03= Zn O + CO2.) Sul-

phide of zinc roasted gives oxide of zinc and sulphur

dioxide, (Zn S+30=Zn O + SO2.)
To get pure zinc from the oxide, the oxide is

mixed with coal and heated in a retort. The zinc

volatilizes, and comes out of the mouth of the retort

as a vapor. Cadmium is always mixed with the

zinc, and cadmium vapor comes out first. It is

lighted, and burns with a brown flame. As soon as

the zinc vapor begins to come off, the flame changes
CO green. An iron cap is then placed over the

mouth of the retort, through which the vapor

passes, and is condensed into a fine dust. Gradu-

ally the cap becomes hot and melts the dust into

liquid zinc, which runs into moulds and is cast into

blocks.

The process described is called the Belgian pro-

cess; there are two others, the Silesian and the

English. The Silesian process differs only in the

retort. The mixture of ore and coal is put in and

heated, and the vapor passes out through a tube

bent at right angles to the retort. The tube is kept

cool, but not cool enough to condense the vapor
into solid zinc. If this should happen, the pipe
would become clogged and the retort would burst.

In the English process, the retort consists of a

tightly covered crucible, through the bottom of

which passes a pipe. This pipe is stopped with a

wooden plug, and the mixture of ore and coal is put
into the crucible and heated. As the mixture grows
hotter, the plug is converted into charcoal, allowing

only the zinc vapor to pass through. The reaction

which takes place in the furnace is, in all cases,

2Zn + C=2Zn-|-C02.
The pure zinc obtained by either of these pro-

cesses is a bluish-white metal, having a metallic

lustre and a crystalline fracture. It does not rust

easily, and takes a good polish. Owing to this

polisfi, it is used for making stage jewelry. Under
the most favorable conditions, however, it rusts

slightly, becoming carbonate of zinc. At ordinary

temperatures it is brittle, and when heated to 100°—
150° it becomes malleable, and is rolled into sheets.

The specific gravity is 7.03, and the melting-point

412°. It is quite volatile, burns with a green flame,

and is one of the metals that expand on cooling.

Next to iron, zinc is the cheapest of the useful

metals, and, on account of this, has a number of

uses. It is used in the galvanic battery. In this

case, pure zinc would be very expensive to use, and

it is not easily dissolved by acids. Impure amal-

gamated zinc is cheaper, does just as well, and is

readily dissolved in acids. Galvanized iron is iron

coated with zinc to preserve the iron. If the zinc

begins to rust, a galvanic couple is formed, the

hydrogen collecting on the iron, thus preserving it.

Zinc is alloyed with copper to form brass
;

is used

in making hydrogen, and is used in many places
where iron and tin cannot be, on account of their

rusting. Oxide of zinc, not being attacked by sul-

phuretted hydrogen, is used in making white paint
for laboratories.

IN YE OLDEN TIME.

When the "Best Friend," which was the first

locomotive used in the South and the first built in

this country, was put on the track of the South

Carolina Railroad, its performances excited great

curiosity. For a time its driver did quite a profita-

ble business carrying the curious, in small parties, a

few miles out on the line from Charleston and

return, for a consideration.

An old schedule and freight tarift" of the South

Carolina road, now in the possession of an oflicer of

that company, provided, among other things, that

no dogs should be admitted to cars without the con-

sent of the passengers; that conductors must require

all guns or pistols in the possession of passengers to

be discharged before the persons carrying them

should enter the cars, and that no package should

be entered on the conductor's freight list for less

than 6\'i cents.

After the explosion of the boiler of the "Best

Friend," through the stupidity of its negro fireman,

who held the safety-valve down a little too long, to

avoid the annoyance of escaping steam, a special

platform car was placed between the engine and the

first car of the train, and loaded with bales of cotton

as a means of protecting the passengers.
In the early days of the South Carolina Railroad,

before the telegraph came to be the handmaid of the

railway, and when hours of delay in the arrival of

trains were of less importance than are minutes

now, the good people of Charleston were notified of

the approach of a train by a flag displayed from the

steeple of the railway station. It was the duty of

an employe to keep a lookout from this steeple, and

hoi.st the flag when he should catch the first glimpse
of the smoke and steam of the locomotive.—Kailuay

Ag.- ^^
INDUSTRIAL MEMORANDA.

Hydrogen Occluded in Steel.—The theory of

Dr. Mueller concerning the character of the gas
occluded in steel, has been confirmed in a striking

manner. The inventors of the famous Mannesmann
method of making steel tubes, by rolling them

eccentrically from a solid bar, sent to the Charlotten-

burg laboratory two tubes closed at both ends, a

partly finished product, therefore. The steel con-

tained 0.46 carbon, 0.26 silicon, o.ojj phosphorus,
o.oi sulphur, 0.23 manganese, and a trace of copper.
The hollow cavity contained 911 c. cm. of gas at a

pressure of 760 mm. Chemical analysis showed
that this gas was composed of 99 per cent, of hydro-

gen and only i per cent, of nitrogen, confirming
Mueller's theory that the gas occluded in steel cast-

ings is hydrogen.

Co.MPRESSED Air AS Motive Power in France.—
The use of compressed air as a motive power for tram-

ways in France is extending. The system adopted
is that invented 'oy M. Mekarski, director of the

Nantes tramways, which have been open since 1879.

Two years ago the system was successfully applied
on the tramways at Nogent, in the neighborhood of

Paris, and more recently on those of Berne and

Limoges. This year it will be substituted for horse

power on the tramways of Lyons. The inventor

asserts that his system is far more economical than

horse traction,—the cost of coal per day of a machine

equal to 8 or 10 horse power being only $1.00,
—much

cheaper than electricity or steam power, and that

machinery is simple and does not require a skilled

mechanic to control it. The British consul at

Nantes, in a recent report, states "that the tram-

ways of that town, which are worked by the system
ofM. Mekarski, alluded to above, continue to give
satisfaction. The cars are comfortable and lun

smoothly with little noise. They do not interfere

with the general traffic in the streets, and their im-

munity from accidents is remarkable. The average

speed is about eiglit miles per hour; but it can be

easily increased or moderated, and in case of need

an almost instantaneous stoppage eflfected."

Tlie Out-Door CLlorld.

Edited by HARLAX H. BALLARD.
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

PROF. GUTTENBERG'S COURSE IN
MINERALOGY.

About a year ago, Professor Gustavo Gut-

tenberg, then teaching in the Erie (Penn.)

High School, undertook to give an Agassiz
Association course of lessons in mineralogy.
His plan is simple, and modeled somewhat
after the excellent course previously conducted

for us by Professor W. O. Crosby, of the

Boston Society of Natural History. The
course is conducted bv correspondence.
Each pupil receives a set of minerals in a

neat case, together with test-tubes, litmus

paper, and streak-plate. Accompanying this

case is the first lesson, in the form of a

pamphlet, containing necessary definitions

and concise instructions for a series of obser-

vations on the first twenty-five specimens,
which are numbered, but not labeled. There

are blanks, on which the pupil records the

results of his work. When the first blank is

properly filled, it is returned to Professor

Guttenberg, who corrects it, makes needful

suggestions, and returns it, together with

labels for the specimens alreadv examined.

For all this work he makes no charge, and

for the case of minerals and instrtunents, and

the printed pamphlets, he makes only the

nominal charge of one dollar. He divides

the whole work into four grades, two of

which were issued up to last August. Pro-

fessor Guttenberg then received an appoint-
ment as professor of biology of the Central

High School of Pittsburgh, Pcnn., and his

removal to his new post has caused a little

delay in the issue of the third grade. This

will soon be ready, however, and may be had

upon application to him. All members of

the A. A., and all subscribers to the Popular
Science News, are cordially invited to take

up this course of lessons. One who begins
it in complete ignorance of mineralogy, will

be surprised to find himself easilj' led along
to a familiarity with all the more common
forms of rock and mineral, and brought to

a stage of progress whence advancement to

higher work in determinative anahsis will be

easy and rapid.
^^^

The organization of a Corresponding Geo-

logical Chapter of the Agassiz Association—
on a plan similar to the one so successfully

carried out by the Gray Memorial Chapter—
is now in progress. The undersigned organ-

izing committee desires to brinjj this matter

to the attention of every student and teacher

of geology, mineralogy, and paleontology

throughout the continent, whether a member
of the A. A. or not. The object of the

Chapter is to extend the knowledge of these
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branches among its members, by circulating

papers and notes on local geology and geo-

logical phenomena, and by the exchange of

specimens. The final organization will be

effected February 20, and it is earnestly hoped
that a goodly number of members will ha\e

enlisted by that date. All interested are

invited to correspond with Amadeus Grabau,

(Secretary of Chapter 132), 154 Maple
Street, Buffalo, N. Y., at their earliest con-

venience.—Professor Franklin W. Barrows,

George T. Wardwell, Amadeus Grabau,

Organizing Committee.
*»*

XEW YORK CITY ASSEMBLY OF
THE A. A.

At a meeting of the New York City

Assembly of the A. A., December 19, it

was unanimously resolved, that,

Whereas: Having been informed in a compre-
hensive communication of our President's efforts to

secure an oflScial organ for the \. A., and of his

ultimate full measure of success;

Resolved: That the Corresponding Secretary

be instructed to inform the President of the A. A.,

officially, of our entire satisfaction with the maga-
zines selected—the Popclar Science News, and

the combined Santa Claus and Swiss Cross.

Resolved: That this Assembly heartily wishes

the undertaking and its projectors the thorough

support and success which thev deserve.

Resolved : That, inasmuch as this Assembly,

bein;} a constituent body, can take no direct action

in the matter, each Cliapter be requested to appoint
one canvasser to secure as many subscribers as

possible to one or both magazines.

Theodore G. White, Cor. Sec.

This action of the New York City Assem-

bly is exceedingly gratifying. That Assembly
was the only one of our larger bodies which

happened to hold a meeting after the arrange-

ments referred to had been completed, and

before the issue of the first number of the

magazines. It was, therefore, the only one

to which special notice of our action was

sent. There has not yet been time to hear

from other Assemblies and Chapters since

the issue of the first installment of " The

Out-Door World." Indeed, at the date of

this writing (December 30), on account of

unavoidable delays, the January News is just

off the press ; but, if the whole Association

shall be equally hearty in endorsing the new

departure, the future of the A. A. will be

brijrhter than ever before.

We hope to make the personal observations

of our members a special feature of this de-

partment, and to this end we solicit as prompt
and full notes of such observations as possible

from evervone interested. When convenient,

let these notes be accompanied by pictures
—

photographs, India- ink drawings, or even

pencil sketches.
<»

We acknowledge reports of continued

interest and activity from Chapters 55, 107,

108, I20, 15S, 165, 199, 234, 2S7, 347, 354, members. They have studied the evergreens and

the trees about Plainfield, and have just commenced
the study of the roots of plants. Illness and

removal of members have interfered with the work

of the bird division, but there is great interest in the

study of birds. All the early-comers have been

noted, and the specimens in cases have been

studied.—William Moore, Sec.

362, 381, 399, 404, 414, 440, 444, 452, 478,

4S1, 494, 513, 5S4, 603, 604, 624, 957, 965,

and 972.
*>-

REPORTS FROM CHAPTERS.

jS, Philadelphia, Penn., [D].—I think the results

of our work are very obvious. Two of us are doc-

tors of medicine and a third is a student in medicine.

The Chapter address is 1314 Franklin Street.—
Joseph McFarland, M. D.

923, Columbus, O., [C].
—During the past year

we turned our attention entirely to the study of

mineralogy. In this we were very kindly aided by
Prof. Lord of the Ohio State University, who gave
us a very interesting lecture on the subject. For the

purpose of study, we bought a good collection of

minerals, a large cabinet for specimens, and several

good books. Besides the Chapter collection, indi-

vidual members have made collections of minerals

from the neighborhood, which abounds in sand-

banks of glacial origin. Regular meetings were

held every two weeks throughout the year.
—S. C.

Kershaw, Cor. Sec.

977, Fort Leavenworth, Kan., [A].
—We have

twelve members, and are getting on quite smoothly.
Some are studying chemistry, using Cooley's text-

book, and are making analy.ses of diiferent dyes;
some are studying botany, using Gray's book, and

are working up the forest trees that grow in this

vicinity; others are studying geology, with the help
of Shaler's geology and Overman's mineralogy, and

are learning the characteristics of rocks and the

geological structure of this region. We all enjoy
our work immensely.^S. L. Bayard Schindel, Sec.

824, Fall River, Mass., [B].—Our local Chapter
and the Wilson Ornithological Chapter (213) have

progressed so much since my annual report that I

wish to write of them again. We have increased

our membership, and have secured a room in the

Y. M. C. A. building. We have had interesting

debates, and papers of exceptional excellence have

been read. The Ornithological Chapter has reached a

membership of fifty-three. The plan of observation-

work laid out for our members is succeeding finely,and
we have on hand a large amount of valuable notes

and lists. To illustrate our work, on December 3.

iSSS, two ornithologists, Mr. Strong and Mr. Curtis,

of Wisconsin, joined us. Through their efforts, we
now have some Wisconsin members, organized into

a committee, and studying the bird-life of their

respective towns.—
^J.

B. Richards, Pres.

264, Plainfield, X. J., [A].—Chapter Xo. 264 (A)

reorganized in Xovember in four divisions, for the

study of insects, minerals, flowers, and birds. At
the meetings of the insect division, the caterpillars

found in the vicinity of Plainfield were studied.

Specimens were brought to every meeting, and

drawings were made and descriptions written of

each kind. During the winter months, the mos-

quito, earth-worm, fly, and ant were studied. Much
interest has been shown in this division, and the

members are waiting for the spring to continue

the work. The meetings of the mineral division

began in Xovember, and have been held in the

science room, where the members had all the neces-

sary apparatus for the blow-pipe and chemical tests

of the minerals of Plainfield. The members have

studied quartz, calcite, and copper with its numer-
ous ores. A little study on the formation of rocks

has also been taken. One excursion to an old cop-

per mine was made in the autumn. The flower

division has held regular meetings. There arc ten

267, Pittsfield, Mass., [CJ.
—While we were in

Waterbury, Conn., last winter, we collected between

400 and 500 good cocoons of those beautiful silk-

moths, Saturnia spini and Atlas, also a larga num-
ber of the Cecropia and Luna. In Great Barrington,

Mass., in one day, we collected 75 specimens ol

Grapia progue and about 50 of Vayiessa antiopa,
besides some very fine Papilios, including Cres-

phontes. We expect daily in exchange from Ger-

many 300 lepidoptera and 500 coleoptera. —
Theodore A. Schurr, Pres.

353, Philadelphia, Penn., [K].
—During the past

year we have held twenty-seven meetings, and have

increased our membership to fifteen, seven having
joined since our last report. At each meeting one
of the members is appointed to prepare an essay for

the next meeting, w hen it is read and discussed
;

after this, if there are questions to be asked, they
are in order. At every meeting we have the use of

the microscope for examining objects that may
interest us.—Theo. G. Brinton, Sec.

365, Hyde Park, 111., [A].
—We have at present

thirty-five members. Our President is Mr. Wm. L.

Boyd. We have held meetings every two weeks

during the year, and they have been much more

interesting than hitherto.—Grace M. Lane, Sec.

3S0, Elk Rapids, Mich., [A].—Xumber of meet-

ings, twenty-one; number of members, seventeen.

Studies : Geology, zoology, taxidermy. Topics of

late discussions: "Carbon," "What Forms an Inland

Beach," "Cause of Musical Sound along Telegraph
Wires."—Frank Vandeburg, Pr«s.

; John Pfeiffer,

Sec.

382, Brooklyn, N. Y., [F].—Our work lastwinter

was chiefly in analytical mineralogy, in connection

with w hich we read and discussed a portion of Prof.

Crosby's
" Common Minerals and Rocks." During

the summer the members visited various localities,

and brought back notes of observations, also several

additions to the collection, such as a fragment of

rock from the Rocky Mountains, containing a num-
ber oftrilobites of various sizes; lichens of various

kinds, one weighing over seven and a half pounds;
and a wasp's nest, eighteen inches in diameter. An
interesting oak-gall, resembling white spun glass
with rose-colored spots, was observed, and a praying
mantis and leaf insect brought from Virginia.

Photography has been of absorbing interest to sev-

eral of our members, who have taken some credita-

ble impressions. Several notes in the Swiss Cross

concerning snakes hiding in their parent's open
mouth, are indorsed by an observation made by one
of our members near White Plains, N. Y., who
killed a black snake, four feet long, and, after death,
at least a dozen tiny snakes, three to four inches

long, crawled out of its mouth and were very lively.
We have received for our cabinet fine specimens ot

labradorite and crocydolite, or tiger eye, a bottled

flying-fish, and tropical sea-weed, also Alex. Agas-
siz's "Expedition of the Blake." Our average
attendance is seven

; membership, eight.
—Henry

S. FuUerton, Cor. Sec.

387, Baltimore, Md., [E], Johns Hopkins Univer-

sity.—During the year we have had sixteen meet-

ings, fairly well attended, and at one time our ranks
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were greatly increased. We gained, as active mem-

berg, J. Ames and S. Cone, and as honorar;^

members the following gentlemen, most of them

professors in ths Johns Hopkins University : H.

Newell Martin, Ira Remsen, Alfred M. Mayer, Wm.
H. Howell, H. V. Wilson, F. H. Herrick, E. A.

Andrews, and A. C. Gill. One of our members,

Mr. R. G. Harrison, presented to us a very nice

chest of drawers for minerals, and at another time

we had a good-sized shelf-cabinet built for alcoholic

specimens. The latter is now quite full. A short

while ago we created a junior membership, our

active membership being limited to persons 18

years of age and excluding girls. The juniors will

have all the privileges of the Chapter, but no voice

in its government. In the first part of the year,

Mr. Orr, a graduate student of the University, gave
us a lecture and demonstration on hypnotism,
which we opened to University men, and it proved
of a great deal of interest. Dr. Geo. A. Williams,

professor of geology here, gave us a delightful lec-

ture on " How to Study Geology," and we derived

a great deal of useful information. Our latest step

was to raise the yearly subscription and initiation,

each to three dollars, hoping that it will be of

benefit. As the spring approaches we look forward

to many dolightful days in the open air.—Edward

McDowell, Pres., 117 W. Franklin Street; Charles

S. Lewis, Sec, Box no, Johns Hopkins University.

449, Fitchburg, Mass., [F].
—Our Chapter is in a

"live" condition, and has done some systematic
work in botany and entomology. We classify all

our work, and keep full reports of what each mem-
ber accomplishes. We should like to correspond
with other Chapters.

—G. F. Whittemore, Pres.

507, Tonawanda, N. Y., [A].—We have gained
three members, and now have thirteen. We have

held thirty-four meetings, and have given one suc-

cessful public entertainment. Our President is Mr.

J. O. Wilson.—Bettie Fisher, Sec.

523, Madison, So. Dakota, [A].—We now have

twenty-four active members. We meet every week,

with good attendance. We appoint three or faur

members to read papers at each meeting. Mr.

Yoder gives us lessons in botany and zoology. We
have made two expeditions

—one to Lake Madison

and one to Lake Herman. We have a case for

minerals and about sixty specimens. We have also

begun a collection of insects, and one of birds' eggs.

We have opened one Indian mound, under Mr.

Yoder"s direction, and obtained good specimens of

beads, arrow-heads, etc.—G. Murray, Sec.

565, Waseca, Wis., [A].—Two of our members
are taking Prof. Guttenberg's course in mineralogy.
Another has gathered 150 sets of eggs. The Cas-

pian tern was noted here last spring for the first

time.—J. F. Murphy, Sec.

577, Barton, Ross, England, [A].—The subject

at present taken up is entomology, and we are

making collections of lepidoptera, coleoptera, and

hymenoptera. The Chapter has the advantage 01

owning a very good microscope. All the members

beg to send their best wishes to the A. A., and

to record their hearty appreciation of the good work
it is doing.

—Frances Maclean, Pres.

ORIGINAL OBSERVATIONS.

25S. Flight of a Hum.mino-Bird.—May 17, in

my garden, I saw a humming-bird describe several

times the following curve :

Many of the foregoing reports have been

unavoidably delayed, and appear out of their

regular order
;
but they are too good to lose,

and are much better late than never. Reports
from the Third Century (Chapters 201-300)
should reach the President by March 1 .

STOP

VERY TAST

At the lower part of the curve, I could not see

him, for his swiftness, and he was then making a

very loud humming noise.—G. H. Claybrooke,
Santa Monica, Cal.

[Written for "The Out.Door World."]

MOLE CRICKETS.
BY S. L. CLAYES,

Of the Agit»8iz Association.

Running the share deeply into the earth, what is

this that the ploughman has turned up, in this old-

world garden, lying in the village of Bresselsleigh,
which is quite in the heart of Merry England.'

Something which, surely, our American eyes have

never seen before. A queer creature, about two
inches long, of a velvety-brown color, its body
divided into three portions. After a closer look, we
observe that its center is of a somewhat grayish
tint. Two wings spring from the hinder part; each

lengthens into a sort of fillet that stretches far

beyond the short wing-covers, reaching, in fact,

quite to the end of the body.
But the most noticeable things of all about the

stranger are its two wonderful fore-legs. These are

enormously large and strong, far more so than its

other legs, (which are themselves of no contempti-
ble size), and gradually broaden at their ends into

something resembling a hand, terminating in five

short, strong fingers,
—or, perhaps, claws may be

a more nearly accurate name by which to call them.

Of these claws, one is star-shaped. It must be that

this is that curious creature, the English mole

cricket, we think; and we do not wonder that it is

so named, for the insect, while very like a cricket,

also bears, in some respects, a close personal resem-

blance to the mole. Especially is this true of these

digging feet, which seem to be as distinctly out of

proportion to the rest of its body, as would the

brawny wrist and hand of a laboring man if it was

seen protruding from the little dress-sleeve of a two-

year-old child. But these stout, broad feet are

almost precisely like those of a mole.

The mole crickets live under ground, and seldom

emerge into the open air; indeed, one may say they
never do so, except at night and during fine, dry
weather. With their strong fore-feet, with which

they can work even more expeditiously than the

mole, they dig for themselves burrows in the earth,

fashioned into galleries leading from a central

chamber, and communicating with the upper air by
a small aperture. Although the little creature pre-

fers to work in a soil composed of loose sand, and

her tunnels are only about one-fourth of an inch in

diameter, she manages to finish them very smoothly

upon the inside. Her central chamber—which is

not lar from the size of a couple of hazel-nuts, and

used as a living and sleeping-room—is not designed
to serve as a cool and shady residence during the

warm weather alone. It is sunk deep enough down
to be but slightly affected by any sudden change of

temperature, and here our little friend retires when
winter comes, and falls into that long, death-like

sleep which is so common among insects, and is

possible even to some among the higher organisms
of our globe.

In this cell she passes the greater part of her life

quite alone, for mole crickets are not gregarious, or >

even pairing, but are solitary creatures, each one

setting up for him or herself a separate establish-

ment, with chambers arid galleries all complete, and

meeting with their kind only when they go out to

take the air above ground. Even in these rare

gatherings they do not seem to be a harmonious

little people. The males often fight each other to

the death, the conqueror celebrating the victory by

eating up bodily all that is left of his vanquished
foe. But. although cannibals upon occasion, and

capable of subsisting for months even on animal

food, the mole cricket is really a vegetable-eater.

Its ordinary diet is the roots of plants, and in some

places it becomes a true pest, through the damage
it does to crops, and even grass and flowers, by

feeding upon their roots.

In the evenings and nights toward the end of

spring and beginning of summer, the mole cricket

sounds his love-making song. His chirp, which is

somewhat softer in its shrillness and more musical

than that of the domestic cricket, is supposed to be

produced in precisely the same way, that is, by the

friction of the wing-sheaths ; indeed, the sound has

been made artificially by rubbing together those of

a newly-killed insect. This song, which is truly a

rather dull, jarring sort of music, has gained for the

mole cricket a good many popular names. In some

parts of England it is known as churr-worm, in

others as jarr-worm, and again as eve-churr, and as

croaker. For another of its names—that of earth-

crab—it is indebted to the hard, shelly covering of

its limbs and body.

The female lays her eggs in the spring. They are

about the size of a sugared caraway seed, and are in

color of a grayish-yellow. Each insect lays from

one hundred to four hundred. The mother builds

a special chamber for their reception, which in size

and shape is very much like a hen's egg longitudi-

nally cut in Iialf. This apartment, while placed

quite near the surface of the ground, that it may
benefit by the warmth of the sun's rays, is most

carefully guarded. It is entered by a complicated

system of winding galleries that .surround it on all

sidts. It is also strengthened by fortifications and

entrenchments, while circling the whole is a ditch

of such size that few insects are capable of passing it.

The mother is devoted in her care of her young.
There is a species of black beetle which is one of

her most dreaded and dangerous enemies, and

which often succeeds in destroying her little ones in

great numbers. She watches this creature with the

greatest care, placing herself near the entrance of

her nest, and when the beetle has fairly got inside

it, this cunning guardian jumps upon it from behind,

seizes it, and fairly bites it in two. The young
ones live together for a considerable time, under

their mother's care in the home which she has pre-

pared for them. They are very active little creatures,

in both the larva and pupa states, running about in

all directions. •

The mole cricket is always exquisitely neat and

clean in its own person, both to the eye and touch,

notwithstanding its earthy abode and its continuous

labors in the way of burrowing in th. soil to the end

of building and fortifying its dwellings and nur-

reries. The cause of its exemption from impurity
lies in a fine down that covers its skin, and, while

adding to its beauty by giving it a soft, velvet-like

texture, also eflectively prevents the adhesion to it

of the earth in which the little creature spends so
.

great a part of its life in w orking.
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The principal object of scientific—and pop-
ular—interest the past month has been the so-

called Russian influenza, or "la grippe,"

which has overspread a large portion of the

country, and numbered its victims by the

thousands if not millions. There is really no

explanation to be given of this remarkable

epidemic, and the symptoms and general

details of an attack are doubtless sadly familiar

to most of our readers. There is some rea-

son to doubt whether the present epidemic is

really the true European disease, or a native

production occurring coincidently with it.

The first cases reported in this country,

occurred almost simultaneously with the

European ones, and it seems impossible that

the infection could have crossed the ocean in

so short a time. The first cases in this city

occurred in the county jail
—perhaps the most

unlikely place in the whole city for an im-

ported epidemic to make its first appearance.
It is also stated that the United States war-

ships encountered it in mid-ocean on their

way to Europe, and that their crews were

aflTected by it. We are afraid, however, that

this entertaining yarn was spun for the benefit

of the "marines." Whatever its source, the

mild and harmless type of the disease is a

matter for thankfulness, and, in spite of the

persistent and reprehensible sensationalism of

the daily press in regard to the matter, seri-

ous or dangerous cases have been extremely
rare.

The phenomenal weather of the present

season is amply sufficient to account for the

epidemic, even if a similar disease had not

appeared in Europe. Up to the time of writ-

ing (Jaiuiary 15th) there has been neither ice,

snow, nor frost of any consequence, and the

weather of last winter has been exactly re-

peated. Two such unusually mild winters

occuring consecutively, have never been

recorded before, and the etfect of the unsea-

sonable warmth must be very injurious to the

public health, not to mention the possibility

of a total failure of the ice-crop, the harvest-

ing of which is such an important New
England industrv.

The cause of this unusual mild weather is

hard to explain. Of course the direct csiuse

is the prevalence of warm southwesterly

winds, and the absence of the cold northwest-

erly gales which usually blow during the

winter months ;
but what determines the pre-

valence of one wind over another is at present

outside the limit of our knowledge. The

story has gone the rounds of the press that

the Gulf Stream has been deflected from its

course and approached nearer to our coasts,

but such a deflection would have but very
little effect upon the climate of the sea-board,

and none at all upon that of the interior of the

country. Both our warm and cold winds

blow towards the ocean, and not from it.

Besides, it is not true that the Gulf Stream has

changed its course, and no observations have

been made which would indicate that it is flow-

ing in any other than its usual direction. We
have heard this Gulf Stream theory advanced

to explain unusually warm weather for the

last twenty years, and never with any more

basis of fact than at the present time. There

is not the slightest reason to believe that any

permanent change of climate is taking place,

and the average temperature for any long

period of years always remains about the

same.

M. MoissAN, who isolated the element

fluorine a few years ago, has succeeded in

forming an anhydrous platinum bi-fluoride

(Pt Flj), by passing a current of fluorine gas
over a bundle of platinum wires heated to

dull redness in a tube of fluor-spar. At a

bright red heat the compound is decomposed,
and the reaction gives a comparatively easy

method of obtaining fluorine. Very curiously,

a dilute solution of platinum bi-fluoride in

water may be kept for a few iniiuites with-

out decomposition. Soon, however, it breaks

up into hydrated platinic oxide, and hydro-
fluoric acid. An analogous compound of

fluorine and gold has also been obtained.

Professor Simon, of Johns Hopkins

University, has been investigating the peculiar

power possessed by a young boy in Baltimore,'

of causing heavy objects to adhere to his

fingers, when closely pressed upon them.

The nature of the substance is of no conse-

quence, but the adhesive power is greatest

when they possess a clean, dry, and smooth

surface. For this reason, the best results are

obtained with glass and polished metals. A
maximum weight of about five pounds has

been lifted in this mysterious manner. The

adhesive power is quite variable and uncertain

in its action, and a careful microscopical

examination of the boy's fingers shows no

unusual or abnormal structure of the skin.

Professor Simon, while admitting his inability

to fully explain the phenomena, which he

describes at length in a recent number of

Science, considers that they are due prin-

cipally to atmospheric pressure, and notes

several circumstances connected with their

manifestations which tend to confirm that

theory of their cause.

It has recently been discovered that sulphate

of quinine possesses the power of rendering

light non-actinic, and that a plate of white

ground glass, which has been covered with a

strong solution and allowed to dry, may be

used in the photographic lantern instead of

that of the ordinary ruby color. We have

recently seen a bromide print developed by
the non-actinic white light produced in this

manner, which was perfect in every way and

did not show the slightest trace of fogging.
If future trials show the method to be a practi-

cal one, the use of red light in photography
will become a thing of the past. We shall be

glad to hear from any of our readers who

may make a trial of this peculiar property of

the hitherto exclusively medicinal alkaloid.

»*v

Some genius out in Indiana announces that

he has discovered a process of condensing and

solidifying natural gas, so that it can be

handled like coal, and that with the aid of a

ten-horse-power engine he can reduce enough

gas in one day to supply a city of fifty thous-

and inhabitants with fuel for twenty-four
hours. The readers of the Science News
will hardly need to be reminded that this is

an impossible achievement. The composition
of natural gas is perfectly well known, and

although it is possible by expensive and com-

plicated apparatus to temporarily liquefy a

a few grains of any gas, yet the process costs

many thousand times its fuel-value, to say

nothing of the fact that as soon as the exces-

sive pressure and cold employed in the pro-
cess are removed, the gas returns at once to

its normal condition. The supply of scientific

humbugs is unceasing, and vve often wonder

what will be the next manifestation in that

direction.

Some experiments recently made by Mr.
Baynes Thomson, upon the deviation of a

pendulum when brougiit near to another

body, lead him to believe that the generally-

accepted theory of a mutual attraction of

gravitation between all masses of matter is

incorrect, and that the tendency of bodies to

approach each other must be explained on
other grounds than that of an inherent attractive

property. He suggests that the position of

two bodies in relation to each other is the

determining fiictor, in that they screen each

other from the bombardment of the molecules

of the ether. This revolutionary theory is

hardly to be accepted without further evidence.

An inherent attractive force in matter is not a

very satisfactory hypothesis to account for the

phenomena of gravitation, but it is certainly
more rational than an assumel bombardment
of the supposed molecules of a hypothetical

ether, the actual existence of which has never

been proved.

OLD PROVERBS FROM A SCIEN-
TIFIC STANDPOINT.

There is much true wisdom and scientific

observation embodied in many popular
beliefs and sayings, even when the logical con-

nections between the premises and conclu-
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sions is not at first sight evident. For

instance, it was believed for many years that

the presence of barberry-bushes in the neigh-

borhood of a wheat-field had an unfavorable

effect upon the crop. This was always con-

sidered an agricultural superstition until it

was found, that, in one stage of its existence,

a fungus very destructive to wheat, takes up
its lodgment on the barberry-bush, forming

the curious growth known as the "cluster-

cups."

Sayings in regard to the weather are very

abundant, and, although in many cases, such

as the alleged influence of the moon, they

have no basis in fact, in others they are really

dependent upon well-known meteorological

laws. Many of the "weather proverbs" have

descended to us from our English ancestors,

and are not applicable to the climatic condi-

tions of the western world. Among these

are the dread of east winds, which in England
are cold, dry winds, blowing from the large

areas of land lying to the east, forming

the countries of Russia and Siberia, while

with us the east wind is a moist sea breeze,

and rarely or never has a temperature much

below the freezing-point.
A very reliable sign of stormy weather is

when the sun rises clear and shortly goes into

a cloud. This indicates the presence of rap-

idlv condensing moisture in the atmosphere,

which is likely to soon fall as rain. A lurid

color of the sky at sunrise, halos around the

sun and moon, "a rainbow in the morning,"
and the "sun drawing water" are due to the

same cause, and are all omens of stormy
weather.

The belief that if "it clears off in the night"

the fair weather will not continue, has, appar-

ently, no basis in fact, and as far as our obser-

vations go is by no means correct. Fair

weather seems to be as likely to come at one

period of the twenty-four hours as another.

Sailors say that if a storm clears with the

wind "backing round" to the north, another

storm will immediately follow. This can

be probably explained by the fact that when
the center of a cyclone or rotary storm passes

over any point, there is a temporarv calm,

after which the wind commences to blow

from the opposite direction. This sign, how-

ever, like manj' others, is by no means infal-

lible.

When the water in the tea-kettle boils away

rapidly a storm is said to be near at hand. It is

true that the low atmospheric pressure preced-

ing a storm would slightly lower the boiling-

point of water, but we do not believe that the

effect would be appreciable. It seems more

likely that in this case the common belief is:

founded more upon theoretical than practical

considerations.

The saying that "a green Christmas makes

a fat churchyard" is a popular recognition of

the unhealthfulness of a warm, open winter.

Unseasonable weather of any sort has an

unfavorable efiect upon the system, and the

ennervating effect of a high temperature in

winter, when the usual cold, bracing weather

is to be expected, is very marked.

On Candlemas day (February 2) the wood-

chuck is said to come out of his hole and

look around to see if his body casts a shadow.

If it does, he goes back for a longer sleep, but

if the sky is clouded he knows that winter is

over, and does not return to his former quar-
ters. We are afraid that in New England
the woodchuck must very often consider him-

self a victim of misplaced confidence, but

the belief may have arisen from certain

weather observations, showing that clear and

cold weather about that date was likely to

continue, and that storm and rain indicated

a more or less early breaking up of winter.

As to the January thaw, the Indian sum-

mer, the equinoctial storm, and the dog-days,

they have no existence whatever as definite

meteorological phenomena. One might as

well speak of i/ie January snow-storm, as to

consider any particular period of mild

weather in that month a special and regular
occurrence. These periods of hot, cold, or

stormy weather, may occur at any time within

their appropriate seasons, but do not recur in

successive years with any regularity what-

ever, and they can only be foretold on the

principle of the old-fasiiioned almanacs,
whose predictions of a—storm—may—be—
expected—about—this—time, extended over

an entire month.

As to the influence of the changes of the

moon, the spots on the sun, the markings of

the breast-bone of a goose, and many other

similar signs and wonders, upon the changes
of the weather, or other terrestrial phenom-
ena, they must be considered as superstitions

pure aiul simple, without any basis whatever,
either in scientific theory or actual fact. It is

remarkable how much faith ordinarily intelli-

gent people will place on these signs, which

every day experience shows to be utterly un-

reliable, and it can only be accounted for by
the fact that the failures are quickly forgotten,
while the occasional coincidences are care-

fully remembered and handed down to suc-

ceeding generations. The natural forces and

laws governing the weather are entirely irreg-

ular in their action, and there is no possible

way in which the state of the weather can be

predicted for more than forty-eight hours in

advance, and even for that length of time the

conspicuous failures of the government "in-

dications" show how little is really known
about the matter and how suddenly the con-

ditions governing meteorological phenomena
may change the manner of their manifestation.

the front, it presented no unusual appearance,

but, when placed before a large mirror, the

reflection from the back of the statue showed

the image of Marguerite's lover, Faust,

standing, apparently, just behind her.

This remarkable effect was obtained by

ingeniously carving the features and figure of

Faust in the back of the original statue. The
face was formed by the hair of the statue, and

the same arms answered for both figures, in

one case being held in front, and in the other

crossed behind the back. The folds of the

robe of Marguerite at the back were modelled

so as to form the figure of I'''aust, and it is to

be noted that the illusion was only perfect

when viewed in a mirror. If the back of the

statue was observed directly, the secondary

figure was not so evident. The statue is a

most remarkable example of the sculptor's

art, and indicates an unusual amount of artis-

tic and mechanical talent.

A DOUBLE STATUE.
Among the curiosities at the Paris Exposi-

tion was a statue representing the legendary
German heroine Marguerite. Viewed from

[Speciiil Correspondence oi Popular Scifwe Ncws.\

PARIS LETTER.
Scientific travellers are the lions of the day, and

much interest is exhibited in the results of the vari-

ous expeditions conducted in the heart of the black

continent by different. travellers. Stanley brings us

the results of three gears' experience, and, although
he has been enabled to accomplish his journey
under the most favorable circumstances and with

the best equipment which could be provided, he

still deserves much credit for his courage. When,
however, he speaks of continuing Livingstone's
work in Africa, he excites some wonder among
those who know the moral character of the great

pioneer of civilization in Africa, and have been able

to see how very much the temper of both men are

dissemblant. Unfortunate Camille Uouls, a verv

young African explorer, has just met with his end.

Captain Binger has just returned from his excursion

on the Niger, and brings back many important
facts; on the other hand. Captain Trivier, a jour-
nalist and traveller, has, alone, and without any

army of men and luggage, achieved a very hand-

some feat, crossing Africa from west to east in

less than a year, from Congo State to Mozambique,
after crossing the lake region, which he found to be
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much agitated in consequence of Stanley's recent

passage with liis army. All these travellers will

surely, Fmin Pasha being the most prominent, give

us a large amount of information concerning the

numerous terras incognitas of the old African conti-

nent. All Europe is looking to this part of the

world, and most nations are struggling to secure

the largest and best part of the cake. Concerning
the •'

cake," we must remind our readers that a very
successful African explorer. Captain Victor Girand

of the French navy, has just published a book

which is full of information as to the lake region of

Africa. He visited the lakes in 1883-1885, and has

summed up his experiences in a very interesting

work, where information and adventure are mixed

in a very palatable manner, and filled with very

good engravings. M. Girand's (Les Lacsde I'Afrique

Equatoriole, Hachette) meets with a large success,

in consequence of the interest which belongs to all

works pertaining to Africa. Concerning travels,

we have two good works
;
the one by A. Mellion,

on the Deserts of Mongolia, Arabia, Africa, and

South America (/,e />sert),and the other by Capus,
on the Pamir region (/,« toU du Monde.) I merely
mention these books, both of which are very valu-

able to geographic and general readers.

.\n interesting experiment has been made in

Paris during the exhibition. It is known that a

special pavilion was devoted to ostreiculture and

pisciculture, and that a large number of marine

animals were kept in life during the exhibition, not-

withstanding the temperature. In 1878, the same

thing had been done, but the expenses for sea-water

brought by rail from the Channel, were enormous:

they reached some ten thousand dollars, and in

1S89 it was decided that unless some cheaper process

could be invented, the marine exhibition should not

be attempted. So experiments were maile to con-

coct an arlifical sea-water, and they met with full

success. The water was made as follows: In 3000
litres of river-water, were dissolved 79 kilogrammes
of chloride of sodium, 11 of chloride of magnesium,

3 of chloride of potassium, 5 of sulphate of magne-
sium, and 2 of sulphate of calcium,—sum total, 100

kilogrammes of the different salts for 3cxx) litres of

water. The whole expense did not exceed four

hundred dollars, and the result was quite as satis-

factory as if real sea-water had been used.

The agricultural exhibit of the United States

attracted a great deal of attention from the part of

specialists here, and many were most enthusiastic

over it. Among these persons, and among those

who are most competent and well fitted for

delivering a competent opinion, is M. Grandeau,

whose name is certainly well known to the United

States agricultural delegates. M. Grandeau, in his

recently published fourth volume of the Etudea Ay-

rononiiijues, which he regularly issues at this time

of the year, devotes the largest part of his book to

the agricultural exhibitions of the United States and

of the other countries, and the American agricul-

turists will certainly have much pleasure in reading

M. Grandeau's papers and comments, and will de-

rive therefrom much benefit. Being well read on

foreign agriculture, M. Grandeau already perceives

how much remains to be done in France to secure

better crops, and how much must be done to teach

the agriculturists, especially the small farmers, that

their ways are erroneous and must be altered in

conformity to the discoveries of science. M. Gran-

deau has done a great deal in this useful line, and is

now begining a series of publications on the matter;

cheap and clearly written papers, untechnical, and

easy of comprehension for the average, and rather

dull brain of the small farmer and peasant. The

I'etite Encyclopidie Agricole meets a positive demand.

During the latter part of December, Paris, as well

as the remainder of France and a greater part
'

of the needle. The wind freshened after dark, and

of Europe, has been visited by an epidemic of , by midnight was blowing a hurricane from the S. S.

generally mild character, a sort of influenza, which ; E., which lasted for several hourf , the wind hauling

spread everywhere and upon almost everybody. In from the S. S. E. to the N. W. through the W.
some cases the disease has been fatal, when it came The squalls were fierce and incessant, striking the

upon persons of weak disposition; in some cases it water with such fury that the whole surface of the

has assumed a very marked malignant character,
,
ocean seemed to be lifted up and flung on to the

killing generally through pneumonia. Is there

some microbe underlying the disease? It seems

likely enough, judging from the symptoms and ex-

tension of the disease. At all events, the spreading

land in clouds of spray. Houses shook, windows

and doors were blown in, trees and plants uprooted
and broken, and leaves torn off or left hanging in

ribbons; and, as no rain fell to wash" away the salt.

of the influenza—if it really is influenza—has been i every green thing was burned or scorched, and the

much favored by the mild and unhealthy tempera-

ture at the end of the year, which has followed the

brisk frosts of the end of November.

Concerning microbes, I wish to say a word of an

interesting experiment recently conducted by M.

Charrin. This distinguished young bacteriologist

has shown that if blood serum of a normal animal

whole island on the nth looked as if a fierce fire had

swept over it in the night.

The above account of this storm, which occurred

at nearly the same date with similar ones all around

the globe, was given me by Miss Alice Dabney, of

Fayal, who witnessed it all. Rgaching Fayal Oct.

1st, it has been exceedingly interesting to observe

and of a vaccinated animal be used for the purpose |

the results of the violent defoliation of vegetation

of cultivating the bacillus of the disease (pyocyanic
disease in M. Charrin's experiments) a very marked

difference is noticed in the behavior of the two cul-

tures. In the serum of the vaccinated animal, the

by the salt spray. After a brief rest, most of the

plants seemed to recover from their surprise, and

began to push new leaves
;
but they seemed unable

to stop there, for many, forgetting it was winter.

development of the bacillus is much more difficult went on to develop new shoots and flowers, and soon

and slow than in the serum of the non-vaccinated

animal. It therefore seems that vaccination exerts

some direct influence on the blood and renders it

unfavorable to the life and growth of the bacillus.

This fact is a very important one, and one may
expect that the chemical study of the serum may fur-

nish some facts which will help to account for the

mechanism of immunity.

Zoologists will be much interested in learning

that the scientific results of the campaign of Prince

Albert of Monaco are now being published in a

series of very handsomely printed large quarto vol-

umes. The Prince, it is known, has been for the

past year engaged in the study of oceanic currents in

the Northern Atlantic, and of the marine fauna of

this part of the world. The results now obtained

are numerous enough, and the publication is a

timely one. The Prince is to prosecute his re-

searches, and a steam yacht is being built for this

purpose.
Anatomical work seems to meet with much favor

in France. Two important German treatises have

recently been translated in French : Gegenbauer's
Human Anatomy, and Krause's Human Anatomy.
A third work is now being published on the subject

by a Frenchman, Prof Debierre, of Lille.

Prof Deslougchamps, a well known geologist of

Caen, died a few days ago. The teaching of geology
is going to be somewhat changed in the course of

the next few years, as many aged professors are to

retire and be replaced by younger men. The result

will not prove unfavorable to science generally,

as many of the present professors are too old to give

much of their time to orginal work, and live on

their past reputation. H.

Paris, Dec. 24, 1889.
_**,

[Oriuiual in Popular Science Xewjt.]

INTERESTING RESULTS OF DEFOLIATION
OF PLANTS IN THE AZORES BY A
CYCLONE.

BY EDWARD G. HOWE.

On the night of September lo-ii a severe cyclone
•truck Fayal and the other islands belonging to the

'

central part of the Azorian group. The weather on

: the loth had been unsettled, showery, and cloudy,

but there was no indication of the approaching
storm, beyond the falling of the barometer. The

mercury continued to fall steadily throughout the

I day, and, as night set in, it fell very rapidly
— in an

hour and a half dropping 30-100, finally reaching
i

29.19°, >>hen several persons noticed the quivering

set fruit. The new- leaves seemed normal in shape
and texture, but pale and small, frequently only in

tufts at the ends of the branches. The blossoms—
which, added to the usual blooms of the season,

made the gardens very delightful
—were often re-

markably fine and numerous, but seemed to lack

substance, fading soon when gathered nnd dropping

early without setting fruit, although bees, butter-

flies, and moths seemed numerous enough for those

needing aid in fertilization. But while this was

true of individual blossoms, the process seemed so

hampered by the unprepared state of the plants, that

new blossoms have continued to struggle along for

sixty days. Notable examples of this have been the

judas-tree, peach, apple, grape, eucalyptus, and

paulownia. Should anyone desire further details, I

shall be happy to furnish them on application.

Fayal, Azores, Nov. 30, 1S89.

[SpcciiiUy Observed for rnpular Science Xtwit.]

METEOROLOGY FOR DECE.MBER, 18S9,

WITH REVIEW OF THE YEAR.
TB&>:'ERATUKE.

AVBRAOE TlIEHMOMKTKR.

-M 7 A. M 32.SI'
At a I'. M 4' .8;"
At 9 p. M 35.74*
Whole Month .... 36.81*

Lowest,
I Highest. Range.

53-
61*

Last 19 Decembers 33.97*
S

21. i9*

j in 1S76.

36.81*
in iS8o.

Year iSSy S0.4.*'

Last ly Years .... 47.66*
j

i-H
\

89* j.io

j

45-15
i
in 1S75. in 1SS9.

S'

'S-5»"

9''

5 2;'

The present December has been a remarkable

month, being the warmest on my record for the last

nineteen years; and the year, also, has been a

remarkable year, being the warmest during the

same period, as shown in the above table. The
lowest point reached by the mercury the last month
was lo*^ ajjove zero, on the 4th, and this was also

the coldest day, with an average of 14°. The 14th

and 15th were the next coldest, each averaging 22°.

The highest point reached was 6i", on Christmas

day, making an unusually warm Christmas, with an

average of 51-33°. The 9th was the warmest day of

the month, averaging 53°. Eight days toward the

close of the month— 19th to 26th—averaged 42.33°,

ranging from 30° to 61°, and fell below the freezing-

point but twice, at the hours of observation,—and

this approaching mid-winter I The entire month
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I

was 7.84° above the average in the last nineteen
|

Decembers, and only 1.77° below the average of

November, while the average difference between

these two months is 951°. Five Novembers in

nineteen vears have been colder than the present

December.

The temperature of the entire year was 2.76°

above the average of the last nineteen years, which

is an excess equivalent to 1007. 4*^ during the year.

The lowest point reached during the last year was
—2°, February 24th, and the highest 89°, May loth.

The lowest point in nineteen yearswas —20°, Janu-

ary 30th, 1873, and the highest 95'-', July 4th, 1S73,
—

a range of uj°. The lowest yearly range was 84°,

in 1S77, and the highest 113'^, in 1873.

SKY.

The face of the sliy the last month, in 93 observa-

tions, gave 50 fair, 16 cloudy, iS overcast, 6 rainy,

and 3 snowy,—a percentage of 53.8 fair, while the

average fair in nineteen Decembers has been just

50, with extremes of 40.9 in 1887, and 75 3 in 1877.

Only two Decembers have been moro fair than the

present, though several have been nearly the same.

The mornings of the nth and 19th were noted

foggy. The last half of the month was generally
fine and warm—more like autumn or spring than

winter. "What remarkable weather for the sea-

son," was a frequent observation. On the morning
of the 27th, at about 3 o'clock, a beautiful aurora

was noticed in the northeast, resembling, however,
more the break of day than the ordinary northern

lights, as it was a steady light, destitute of stream-

ers, extending four or five points in the horizon,

and rising 25° to 30° upward, and gradually shading
off into the blue sky. It continued for an hour or

more.

It will be seen by the table below tliat the entire

year has been less fair, and, con.sequently, more

cloudy, than usual, and that this cloudiness extended

through the year, except the three winter months.

Two of these months—January and December-
were remarkably warm, and nearly destitute of

snow.

PRECIl'IlATION.

The amount of precipitation the past month,

including about 5 inches of snow melted, was 2.97

inches, wliile the average amount during the last

twenty-one Decembers has been 3.96, with extremes

of 73 in 1875, and 7. 89 in 18S4. The precipitation

came in small quantities, principally on nine differ-

ent days, well distributed. The first snow of the

season fell on the 3d—only about half an inch. On
the 14th about 4'!! inches f.-U, giving two days of

very imperfect sleighing. On the i8th the snow
had entirely disappeared, and so continues until the

present. The ground has much of the time been so

free from frost, that plowing and other farm work
need not be hindered.

Th^ amount of precipitation the last year has

been 57 32 inches, while the average yearly amount
for twenty-one years has been 47.11, with the

remarkable extremes of only 32.26 inches in 1883,

and 64 40 in 1888,—a range of 32.14 inches. The
amount of the present year has been exceeded but

twice in twenty-one years
—in 1878 and 1888. The

amount of snowfall the past year has been remark-

ably small, only 17V2 inches, and this fell entirely

on the first three and last months of the year.

PRESSURE.

The average pressure the last month was 30.068

inches, with extremes of 29.30 on the 26th, and

30.75 on the 31st,
—a range of 1.45 inches. The

average for the last sixteen Decembers has been

29.959 inches, with extremes of 29 804 in 1876, and

30.073 in 1879,
—a range of .269 inch. The sum of

the daily variations was 8.86 inches, giving an

average daily movement of .286 inch, while this

average the last sixteen Decembers has been .263,

with extrenies of .190 and .329. The largest daily

movements w-ere .53 on the 25th, and .52 on the

nth, downward, and .50 on the 27th and 30th,

upward ;
on four other days the movements were

.42 to .46, showing large barometric waves. The
month closed with a very high barometer, 30 75, the

highest point, with one exception, in sixteen years.
December i, 1887, it reached 3080. The lowest

point rtached during this period was 28. 70, in

November, 1873,
—a range of 2.10 inches. The

mercury has fallen below 29 inehes but five times in

sixteen years.

The average yearly pressure in sixteen years has

been 29 948 inches, with extremes of 29.891 in 1880,

and 29.993 in 1883,
—a range of .102 inch. The

average daily movement in the sixteen years has

been .184 inch, with extremes of .158 in 1877, and
.2n in 1887.

1 Direction

of

the

Winds,

com-

bined

from

8
Points.
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month is about 2^ east of the star. Uranus is in the

constellation Virgo, and is moving slowly westward.

Neptune is in the constellation Taurus, and is in

quadrature with the sun on the morning of Feb-

ruary 20.

Tin Consiellations.—The poiitiont given are for

lo P. M. February 1,9?. M. February 15, and 8 P.

M. Feb. 28. Gemini is near the zenith, the princi-

pal stars, Castor and Pollux, being a little south and

east. Canis Minor, with the first magnitude star

Procyon, it on the meridian to the south
;

and

below that is Canis Major, with Sirius, the brightest
of the fixed stars. Cancer is just east of Gemini,
and Leo is about halfway from the eastern horizon

to the zenith, while Virgo is just rising in the east.

Ursa Major is high up in the northeast, and Bootes

i» below it on the horizon. Ursa Minor and Draco
lie principally to the east and below the pole star.

Cassiopeia is in the northwest, about the same alti-

tude as the pole star. Just west of the zenith is

Auriga; below this and a little to the north of west

is Perseus; and Andromeda is near the horizon,

below Perseus. Taurus, with the groups of Pleiades

and Hyades, is a little south of west, and below it

are Aries and Pisces. Orion is about halfway be-

tween Taurus and the southern meridian, the prin-

cipal stars being at a little lower altitude than those

of Taurus. M.
L.\KE Forest, III., Jan. i, 1890.

C^JESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the wri-

ter, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

G. R. A.., Missouri.—If water is cooled it contracts
till a temperature of 39.2° is reached, and then

expand.s to the freezing-point. Now if the resulting
ice is cooled, does it contract, or continue to expand?

Anstver.—After water is once frozen, the ice acts
like any other solid body, and contracts as the tem-
perature diminishes.

G. B. D,, Cambridge. — How can sulphur be
detected in spring water.'

Answer.—A regular analysis is the only means of

detecting small amounts, but the odor of sul-

phuretted h.ydrogen gas—the usual form in which it

occurs— is the best test for any appreciable quantity.
This gas has a very offensive odor, similar to that
of rotten eggs. Or, you may add a few drops of
solution of acetate of lead, and note if a dark dis-
coloration or precipitate is produced, indicating the

presence of sulphur. These tests should be made at
the spring, as the gas rapidly escapes from the
water when exposed to the air.

A. P. H., Maine.—Next to the diamond, what is

the purest form of carbon .'

Answer.—A well-made lampblack is almost chem-
ically pure carbon, containing only a small quantity
of hydrocarbon compounds.

G. D. N., Alabama.—Can you give a formula cf
cliemicals to be dissolved in water, and kept in
bottles for the purpose of extinguishing fires.'

Answer.—Common water is the best of all sub-
stances for extinguishing fire, and the addition of
chemicals adds very little to its efficiency. You can
use common salt or alum in the water, but they will
not be of much use.

D. L. P., Boston.—Hydrogen gas is occasionally
formed in steam and hot water radiators, from the

decomposition of the water by the iron. The
inflammable gas, which was blown out of the air-

valve of your radiator, was doubtless due to that
cause.

B. J. C, Chicago.—Hydrogen gas has been lique-
fied, but it requires a pressure of 10,000 pounds to
the square inch, and a temperature of 220° below
zero. It forms a blue liquid, which,- by the cold

produced by its own evaporation, may be frozen for
an instant, to a solid with a metallic lustre, thus con-

firming the theory that hydrogen is a fai»«ou« m«t«l,
just as morcury is a liqufd ont.

LITERARY NOTES.
The National Medical Dictionary , by John S. Bil-

lings, A. M., M. D. Two volumes. Published

by Lea Brothers & Co., Philadelphia.
This most comprehensive work furnishes to stu-

dents and practitioners of medicine a clear and con-
cise definition of every medical term in current use
in English, French, German, and Italian medical
literature, including the Latin medical terminology.
Dr. Billings has had the collaboration of numerous
specialists, and the result has been the most com-
plete work of the kind ever published, and one that
will be of the greatest service to all persons con-
nected with the medical profession. Numerous
tables of food values, expectation of life, weights
and measures, and many others, add to the value of
the work.

A Text-Book of Assaying, by C. & J. J. Beringer.
Published by J. B. Lippincott Co., Philadelphia.
This text-book includes all the principal wet and

dry methods of assaying, and also gives directions
for the determination of many of the rarer elements,
as well as those which have a commercial value.
In drawing the line between "assaying" and
"analysis," the authors have always given the
benefit of the doubt, thus adding to the complete-
ness and value of the work.

Evolution, published by James H. West, 192 Sum-
mer street, Boston, ($2.00), is a compilation of
various popular lectures and discussions before the

Brooklyn Ethical Association. It is a systematic,
concise, and comprehensive presentation in popular
form of the foundation and theory of evolution, and
should be read by all interested in the subject,
whether from a biological, sociological, or philo-
sophical standpoint.

A. S. Barnes & Co., Of New York and Chicago,
publish a revised edition of Wood's Lessons in the

Structure, Life, and Growth of Plants, edited by
Oliver R. Willis. ($1.00.) Dr. Wood's works on
botany have always ranked with the best, and the

present edition, fully revised and brought down to

date, will be found a valuable text-book for classes,
and also suited for botanical amateurs taking up the

study by themselves.

P. Blakiston, Son & Co., Philadelphia, announce
Ostrom's Massage and Swedish Movements, Bevan on
Mental Diseases, and [fumphry's Manual for Nurses.

They will also continue to publish the Ophthalmic
Review, under the new editorship of Dr. Edward
Jackson, of Philadelphia, assisted by a large number
of eminent English and American ophthalmologists.

*<H

Herbaceous Grafting.—Annuals, or herba-

ceous plants, belonging to the same genus or natu-

ral family, says the American Agriculturist, will

adhere and grow on each other as readily as do

woody plants. Thus, a cauliflower will grow on a

cabbage, a tomato on a potato, or vice versa. The

garden cucumber will grow on the wild vines of the

same family which are sometimes used for covering
arbors. And these grow to an extraordinary length,
while the garden cucumber seldom exceeds six or

eight feet. This knowledge of grafting annuals

may be utilized and made profitable, especially when
the potato is forced to ripen seed by engrafting or

inarching on the tomato. Cucumbers may be

grown on a high trellis, or around the upper-story
windows of any building, by training one of the

wild cucumber vines—either Sicyos angulatus, the

single-seeded or star cucumber vine, or the Echino-

cystes or wild balsam apple, either of which grows

fifty or sixty feet in a single season—up to the de-

sired height. This is easily done by sowing cucum-
ber seed of any of the'garden varieties in a flower

pot, and, when the plant is six or eight inches high,

joining it to one of these wild vines when it has

reached the desired height. Merely scraping the

bark of each and tying them firmly together with

any soft material is sufficient. They will unite in

about ten or twelve days, or sooner, and produce
fruits at a height to which the garden cucumber
oould never attain. I

n^edicirje arjd Pljaripacy.

[Original in I'oputar Science Xeu!».'\

WARTS.
It seems highly proper to devote a few moments

to the consideration of these exceedingly common,

decidedly unsightly, and often very obstinate,

growths; and they more especially appeal for path-

ological and surgical consideration, since the various

methods of treatment suggested b^' housewives and

others, frequently fail to produce any effect upon
the offending growths, or, by appearing to remove

them, establish a suitable nidus for the growth of

superstition in the minds of the credulous; while in

not a few instances means are employed for their

removal which, while accomplishing this end, pro-
duce scars quite as unsightly as the warts themselves.

Warts, or technically speaking, verruca, are pa-

pillary excrescences of the true skin, due to hyper-

trophy and elongation of its papilla", together with

hypertrophy of the epidermis, or scarf-skin. They
occur on nearly all parts of the body, though the

fingers and the hands are their favorite seats. When
the papilla; are prominent and their dermal cover-

ing so arranged as to render them distinct to the

naked eye, the wart presents a split or lobulated

appearance, and receives the name of "seed-wart,"

or verruca lobosa.

The cause of these growths is unknown. A warty
state of the skin is often produced in those who

continually expose their hands to irritating fluids,

or hot surfaces, or even to long continued friction,

but this condition of the skin so plainly caused by
one's occupation gives no clue whatsoever to the

cause of the spontaneous growths so frequently
found on hands, as well as other portions of the

body, not thus exposed. Common warts are well

known to form much more frequently in children

and young subjects than in old persons. That they
are contagious is exceedingly doubtful. •

Various means are employed for the removal of

these offenders. Many need no treatment whatever,

undergoing spontaneous involution and disappear-

ing as mysteriously as they came. These are the

warts which yield so readily to the ridiculous

methods of treatment which have originated in

superstition and ignorance; That "charms" acting

through the mind have no effect upon the excres-

cences, we are not prepared to say. Carpenter be-

lieved that they did thus in some instances produce
their disappearance, and cited a case in one of his

physiological works
;
and although we have met

with persons who have told us that their warts dis-

appeared in a week, after they had counted them
and buried in the garden as many pieces of meat as

there were warts, and others who were relieved of

their warts by touching each one with a piece of

brown paper which they afterwards threw over their

lefl shoulder at sunset, we have also met with in-

finitely more with whom all charms have failed, and
we are inclined to be quite as skeptical as Dr. John
Mason Good, who in his Study of Medicine savs,

"they (warts) often disappear spontaneously, and
hence are sometimes supposed to be charmed away."

What, then, are the means by which these growths
can be destroyed.' These are the ligature, the

knife, caustics, and the cautery. Of these methods,
the first two are probably the best, but even they
are not to be recommended in most cases. The

application of a ligature can only be effected when
the wart is pedunculated, and the slow tightening of

the loop is at the best a painful process, while warts

thus removed are quite apt to recur. However, if

the pedicle is narrow, and especially if the growth
be upon the face or neck, il may be "advisable ti>

attempt its removal by means of a silk ligature.
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The removal of warts b\- excision with some sharp

instrument, as a razor or bistoury, was formerly

much practiced, and is still the method of treatment

employed by a few. It is, however, not usually to

• be advised, even though it may appear to be a

rational plan of treatment. The wound produced

bv the sharp instrument employed for the excision,

usually heals at once without producing any degen-

eration of the roots of the papilla; and deeper struc-

tures, and these by continuing to enlarge and

elongate, in not a few instances soon elevate their

heads quite as high above the surface of the skin as

they were previous to excision. Although the vital-

ity of these excrescences is usually not very great,

still considerable hemorrhage may be caused by thus

cutting the enlarged vessels of the papillae. We
would, however, recommend excision of peduncu-
lated warts, occurring upon the eyelids and other

portions of the face, and the excision should be

thus performed : Traction should be made upon
the growth with a pair of forceps applied to its

free extremity, and it is then snipped oft' as low as

possible with a pair of curved scissors. For these

warts this treatment is usually quick, thorough, and

causes but momentary pain.

Warts can be destroyed by caustics, and although
this is the plan of treatment most universally re-

commended, and is, in fact, quite efficacious, still it

has serious disadvantages and can in no way com-

pete with a form of treatment yet to be described.

The application of caustics is often attended with

much pain, their action is exceedingly slow, they
discolor the tissues to which they are applied, and,

what is of more consequence, they not only destroy
the wart, but when applied in sufficient strength and

amount to accomplish this end, they also invade

and destroy the surrounding tissues, thus producing
a wound which in healing almost invariably leaves

an extensive scar. If, however, the treatment by
caustics is adopted, let them be properly applied.

Pare down the wart with a sharp knife to the level

of the surrounding skin and then apply some strong

caustic,—as the nitrate of silver stick, or nitric,

muriatic, or glacial acetic acid,—repeating the appli-

cation daily until the wart is destroyed. Care

should be taken not te apply the caustic to the nor-

mal tissues.

These growths may also be destroyed by the gal-

vano-cautery, or even the actual cautery, but in the

experience of the writer, by far the best way of re-

moving all ordinary warts is by means of the der-

mal curette, or "
sharp spoon." A rather large

sized instrument should be employed. Its edge
should be forced deeply around the base of the wart,

which usually comes away with the production of

but little pain and scarcely any bleeding, leaving a

clean ulcer, which soon heals over, so as to form a

smooth and uniform surface. By this means a

large number of warts can be removed at one sitting.

This is a favorite method of most dermatologists,

and we could easily cite numerous cases which have

been under our own personal observation, to prove

its efficacy. After the use of the curette, the result-

ing ulcers may be touched with the lunar caustic

stick, or otherwise stimulated, but this will usually

be unnecessary, as the curette itself usually produces

sufficient irritation to the roots of the over-nourished

papillae to cause their entire absorption. In default

of the dermal curette, these growths may well be

removed by means of a stout pair of dressing for-

ceps
—such as is to be found in every complete sur-

geon's pocket-case. The wart is firmly grasped

from above with the forceps, and twisted from its

base. The therapeutical treatment of the common
warts is so uncertain that we may dismiss it without

further consideration. Dr. Verco reports a case in

which a severe crop of these growths disappeared

rapidly during a sea voyage, but we can quote nu-

merous cases in which they have persisted under

similar circumstances. J. H. E.

*»*

[Original in Popular Sei*ht€ ^ w«.J

A SIMPLP: WATER STILL.

BY EPHRAIM CUTTER, M. I).

When one lifts the cover of a dinner pot or wash

boiler, the amount of hot water that will drip from

the cover is noticeable. Now this water is con-

densed steam.

The idea struck the writer, why not utilize this

for procuring pure water for drinking use in places

where the natural water is not potable, i. e.. alkaline

or salt.

Acting on this hint I made a sketch of a device to

do this for a patient who went to live at Malad

City, Idaho, where the water was alkaline, three

years ago. I tested it at home on -the kitchen range
and it worked well. It was also tested with success

in 1889, in London, at 119 New Bond street.

DESCRIPTIOX OF THE STILL.

(A) Does away with the worm. (B) With the

condensing water. (C) Condenses by air which as

fast as heated passes off". (D) A reservoir of

tinned iron, 18x9 inches, with tight top, which fits

into a kettle.

At the bottom is soldered a flange of tin flaring

upwards. At B is a tube to lead off the water

that condenses inside and runs down the sides.

The drops of distilled water are aerated during
their fall through the air to receptacle, and becomes

palatable, unlike ordinary distilled water, which

goes from the still into the receptable without con-

tact with the atmosphere.

Fig. I. One eighteenth actual size—is a section

of the apparatus made in London to show the prin-

ciple. A B B' is a tin cylinder, 9 inches in diameter,

and 18 inches high, covered with a conical tight

cap. D is camp kettle—any common pot or kettle

will answer. E is a handle. F F' is a flange to fit

the kettle or pot as seen in any cover to a dinner

pot. C C is another flange liWe F F', turned upside

down, so that water condensed on the inside,

A B B', and rnnning down, may collect and run

into a receptacle, H. The use is clear. Put water

bad as it may be in the camp kettle D. Set on

stove, range, or fire, so that when ABB' is put on

the kettle the tube B G may come oyer the recep-
tacle II. Then have a gentle fire so that steam will

not issue from G. Pure distilled water will soon

drip from G, which will be whole-oome to drink.

XEW POINTS OP THIS APPARATUS.

I. It does away with a worm and cold water for

condenser. It is found that there is a current of air

from all sides cooling the condenser, A B B', enough
to give with this apparatus five pints in ten hours.

2. The distilled water of the chemist is known to

be brackish, but this is due to the distillate being

discharged in closed, or comparatively closed, ves-

sels. In the present case the water in drops falls

through the air, arid this pre.sents a large surface to

the atmosphere, Avith the practical result of an

aerated water like that of a spring.

3. The material shnuld be tinned iron,— not

zinc, which distills zinc oxide,—or may be of

enamelled ware, glass, porcelain, crockery, clay,

potter^', etc.

4. Variations.—Take a dinner pot, remove cover

to it and fit a tin cylinder to cover eighteen inches

long; at the other end put flanges and tube as above,
and this will also do the work. The apparatus may
be made coUapsibla, like the collapsible drinking
cup. Liquids of a less boiling-point that water can

also be distilled with this device, for example,
alcohol.

Water produced by this process will be pure and
clear as crystal. The importance of .purified water
is great. The late Consul General of Japan in the

United States, Mr. S. K. Takahashi, told me that

when cholera in Japan carried off thousands, none
of the Chinese died of it. He thought this immu-

nity was due to their drinking-water always being
boiled and filtered. The highest medical official of

the British army told me that when he had rain-

water, boiled and filtered, his health did not suffer,

while ordinary water would make him feel unwell.

1130 Bro.\dway, New York.
*.>v

CHLORIDE OF AMMONIUM IN WINTER
COUGH.

Dr. William Murrell, of London, possesses

high scientific attainments combined with a rare tal-

ent for getting up a new cough remedy every year.
Terebene, apomorphia, sirup of tar, have all been
recommended as marvels of therapeutic utility.
For the coming winter. Dr. Murrell proposes to

give us chloride of ammonium inhalations. This is

not a new thing, but it is served in a little different

style. Dr. Murrell, however, does not depart en-

tirely from his earlier loves, for he usually employs
the chloride of ammonium vapors as a vehicle for

using terebene, sandal-oil, or some other balsamic

compound.
We rejoice to see that Dr. Murrell possesses not

only an orginal and observant mind, but that he
has a sense of humor which adds much to the

interest of his clinical notes. In illustration of
the value of the ammonium inhaler, he cites the

following case :

" N. B.
, a general, retired. Is deaf. Has

been deaf for years. Was in the artillery. Says all

gunners are deaf, so that they never hear anything
not good of themselves. Has strange noises in his

ears. Dislikes any noise in a 'room, especially
rattle of knives and forks at dniner. Prefers dinin"
alone on this account. General conditions very
bad, partly from want of exercise. Has consulted
all the specialists, and has had his ears examined
with many strange instruments. Says that the

advantage ofconsulting many doctors is that no two
of them agree, and you are not alarmed by what

they tell you. Not much in favor of inhalers.

Tried one once, but it blew up. Is introduced to

the inhaler, and takes to it kindly. Chloride ol

ammonium used first alone and then with pinol.
Purchases one for himself, and at end of month
writes to say it has done him much good."
This is a report of a case full of practical sugges-

tiveness.

The following note is almost equally valuable :
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"Miss A. W , singer, contralto, often losses

her voice, especially when she has an engagement.
Chest and vocal cords healthy. Thinks symptons

partly due to nervousness. Voice uncertain, and

apt To give in the wrong place. Something wrong
with an upper C. Uses the chloride of ammonium
inhaler, and takes phytolacca assiduously for a

couple of days before singing. Maintains that it

does her good. Impossible to contradict a lady, so

treatment continued."

\Ve trust that Dr. Murrell's politeness had its

therapeutic reward. The inhalations of ammonium
should be taken once to thrice daily, for half an hour

at a time.—.V. }'. Medical Record.

I Specially Compiled for Popular Science Netes.}

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY W. S. WELLS, M. D.

Every surgeon knows how difficult it is in certain

cases to get a broken bone to heal by bony union.

The ends may be pegged and hammered and sutured

indefinitely without success. In the case of fracture

of the radius there are oftentimes special difficulties,

since resection—the last resource of the surgeon—
leaves a gap between the end of the radius, which

is shorter than the ulna beside it, and so it is almost

impossible to bring the bared ends of the fractured

parts into apposition and to keep them there. Even

if a piece be cut out of the unfractured ulna, so that

inequality in the length of the two bones is removed,

a satisfactory result cannot always be obtained. In

the London Lancet, Professor McGill reports this

case : A man, twenty years of age, had fractured

both bones so that the ends of the radius protruded

throHgh the wound on the radial side of the fore-

arm. The ulna healed quickly and well, but the

radius remained ununited, although the ends had

been refreshed and wired three months after the

accident. Some eight months afterward he came

to the hospital. He had a scar over the wound,
and the ends of the radius were quite movable, the

usefulness of forearm and hand being much im-

pared. An Esmarch's bandage was applied, and an

incision was made in the line of the old scar. The
ends of the bones showed no signs of union, but

were rounded and covered by a thick membrane-like

periosteum. When this had been filed away, an

interval of three-quarters of an inch was left between

the fragments. This interval was filled with thirteen

pieces of bone, each about one-sixth of an inch in

length, chiselled from the femur of a freshly-killed

rabbit. The bones were not wired. The skin

wound was tighly stitched, without drainage, with

catgut. Firm pressure was applied by means of

salicylated wool and bandages, and the forSarm

was placed on an interior splint. There was no

suppuration and very little discharge. The patient

left the hospital in six weeks, with the bone firmly

united. Three months later, the injured arm was

as useful as the other. Is it not possible that this

method used by Professor McGill may be of service

in the treatment of old ununited fractures in other

parts .' It is possible that a more vigorous action

might be set up, by presence of the implanted

healthy bone, than would naturally occur in the

fragments of a fractured long-bone in a person of

feeble constitution.

M. Perier, chief surgeon, and M. Patien, chief

pharmacist of the Hospital Lariboisiere {Paris Med.)

have ertiployed salol as a surgical dressing instead

of iodoform, and have found that it gives a real im-

pulse to the work of cicatrization, without causing

any disagreeable sensation.

Thus in the case of a man suffering from an ex-

travasation of urine, with gangrene of the parts,

iodoform was used as a dressing for about six weeks

without marked improvement, but as soon as salol

was substituted healing took place rapidly.

Excellent results, much superior to those of iodo-

form, have been accomplished with salol in a great

varietyof surgicalcases, viz. : Ulcers, epitheliomata,

mammary fistulx and abscesses, abscess of the

antrum of Highmore, abscesses at the anus, vege-
tations at the vulva, caries of the sternum and tha

fsmur, etc.

Both agree that even laymen prefer it greatly to

iodoform for two reasons, viz., its agreeable odor

and its moderate price.

One great point dwelt upon by them is its abso-

lute harmlessness as far as toxic effects are con-

cerned, which latter ferm a source of danger when
sublimate, iodoform, phenol, etc., are used, while

the antiseptic action of salol is deemed by them to

be equally valuable.

A NEW diagnostic sign of abscess of the antrum
was brought forward by Dr. T. Hervng, of Warsaw,
at the Congress of Otology and Laryngology, held

at Paris during September. The patient is placed
in a dark room and his mouth lit up with a small

electric lamp, placed above the tongue. Two bright-
red spots will then appear before the lower eyelids.
If the cavities are filled up with pus, or occupied by
a tumor, these red spots will not appear, but, as

soon as the pus escapes or the cavity is washed out,

the spots again become \\sih\e:.—Medical and Sur-

gical Reporter.

BoETHRiCK recommends sulphonal for night
sweats. In the majority of cases the sweating
ceases after the administration of half a gramme
(7 1-2 grains.) He is of the opinion that the in-

hibitory action of sulphonal on the secretion of

sweat is not inferior to that of atropine. Its action

is so lasting that during the second night (without

sulphonal) perspiration was less profuse than be-

fore the institution of the treatment.—Jour, de Med.

de Paris.

Sahli and Nencki, in a discussion before the

Medical Society of Berne, recommended the use of

salol in cases of diabetes, on account of the carbolic

acid It contained. Dr. Mundel, Milwaukee, has

used salol in three cases of diabetes during the past

year, and found at the expiration of that time that

the sugar in the urine had entirely disappeared.
Dr. Mundel prescribed 0.5 Gm. (7 1-2 grains) four

times daily.

Dr.William Perry Watsox, from observation of

thirty cases of enuresis, feels justified in saying
that in sulphate of atropia we have a remedy which,
when given to its full physiological effects, is un-

equalled in our materia medica.—Medical Bvlletin.

A French physician relates a case in which a

boy of fourteen suffered from persistent bleeding
after the extraction of a molar tooth. Perchloride

of iron was without effect, and so much blood was
lost that syncope was induced. On recovery, the

hemorrhage again broke out, and perchloride of

iron was once more tried, but vainly. The cavity
was then plugged with two or three pledgets of lint

steeped in solution of antipyrine. The bleeding at

once permanently ceased. It was noticed that

while the perchloride caused severe pain, the anti-

pyrine was not objected to. It is suggested, not

improbably, that the antipyretic action of this and

similar drugs may possibly be due to the fact that

they diminish the blood-supply by their astringent
effect on the blood-vessels.— Vhio Journal of Peiital

Science.
-•

Cholewa recommends for the treatment of furun-

culosis of the external meatus, a twenty-par cent,

solution of oil of menthol, introduced into the

meatus by means of firmly twisted rolls of cotton,

which by their size exert a gentle pressure upon the

inflamed surface. The action of the remedy is not

only antiphlopistic and analgesic, but, above all,

antibacteric. The staphylococcus aureus, which,

according to the investigations of Garrc and others,

causes the formation of furunculic, does not develop
in nutritive substance which has been slighty im-

pregnated with solution of menthol oil (o.S of men-
thol : So aqua.) As soon as the coccus comes in

direct contract with the solution, it dies quickly;
even the vapor of menthol is sufficient.— t'frt/;-a//-

hlat f. d. Med. Wissen.

The following formula is suggested in Im Cliniqiie
with the view of facilitating the removal of accumu-
lations of wax in the external auditory meatus :

R. Acidi borici, gr. Iv.

Glycerini, f§ iss.

AqusE dest., f| iss.

This should be warmed and instilled into the ear,

leaving it there for a quarter of an hour, and repeat-

ing the process for a day or two. The result is to

soften the plugs and make their removal compara-
tively easy by means of the syringe.

Dr. Geo. H. Powers, San F"rancisco,Cal., writes :

In reading an article on "Death from Chloro-

form," I notice the absence of the one antidote on
which I most rely, namely, nitrite of amyl. I always
keep it ready for use in my office, and carry it

with me when I use chloroform elsewhere, and find

it of great value, in cases where chloroform does
not act kindly, in restoring the heart's functions.

In the exceptional cases when cocaine causes faint-

ness and collapse, a few inhalations of nitrite of

amyl quickly restore a normal condition.— .,V. J-!.

Medical Journal.

Dr. Konigstein, {.Medical Press), while giving
directions in his class on the uses and prescribing of

spectacles, said that green glass as a protection

against strong rays was worse than useless, and did

more harm to a sensitive eye than good, as it

allowed the yellow rays to be transmitted, and un-

necessarily irritated the eye. Against strong rayS
the blue or smoked glasses were the only real pro-
tection. The blue should be light, as a deep blue
color produces a clear violet disk in the center of
the lens, which apparently corresponds to the fovea

centralis, and by a protracted use of dark-blue spec-
tacles the patient may become annoyed by the

mosiac work of the fundus of the eye appearing
before him. The phenomenon seems to be connected
with the pigmenting changes in the macula lutea.

Hitherto it has been deemed permissible to add
soda bicarbonate to milk to assist in its preservation,
but now the Council of Hygiene of the Seine has
condemned the practice as one of danger. The
transformation of milk-sugar into lactic acid, in

milk so adulterated, gives rise to i. lactate of soda
which is purgative, and frequently a source of
almost uncontrollable diarrhoea in infants. Conse-

quently, the Council in its liullelin decides that:

-'Soda shall no longer be permitted in milk, which
is an aliment of the first order, and very often pre-
scribed for invalids and children."

According to the Pharmaceutical Record, com-

pa.rtitive examinations of many mouth-washes
show that those containing thymol as the disinfect-

ing agent^of the mouth-cavity and teeth, are to be
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preferred to other*. The action of thymol is not

verv rapid, but its use has no deleterious influence

on "the teeth whatever. Salicjlic acid acts on the

teeth.

According to the Peoria Medical Monthly, stains

produced by the explosion of gunpowder may be re-

moved by first painting the slcin with a solution of

biniodide of ammonium in an equal part of distilled

water, then with dilute hydrochloric acid.

Parasiticide Ointment.

Salicylate of mercury, 16 grains.

Vaseline, i ounce.—M.

This makes not only an excellent ointment

against the paratitic skin diseases, but against

eczema, pityriasis, and syphilitic vegetations.—

7y' Union Medicate.

Ax excellent ointment for red hands {Pharm. Kra)

is the following :

R. Lanolin, 100 gm.

Paraffin (liquid),
'

25 gm.

Vanillin, o 01 gm.

01. rosa:, ggt- j.
M.

The Parisians apply a thin coating of this at bed-

time. <+
A UNIQUE PRESCRIPTION.

A PAPER printed in Krausenburg, Austria, on the

occasion of th« recent celebration of the centenary

of Cardinal Haynald, relates the following story on

the authority of one well acquainted with those who

know the reverend gentleman and were familiar

with the circumstances :

Havnald, Bishop of Siebenburgen, stopped, on his

return from a confirmation tour, at a small place

named Torda, and, being detained a day longer than

was expected, his secretary, Lonhart, found to his

dismay that they had not enough money to pay the

hotel bill. Now a bishop cannot very well run away

without paying what he owes, nor does his sense of

dignity permit him to plead even temporary pecuni-

ary embarrassment. Still, the bishop managed to

avoid either dilemma. He sent a waiter to the

apothecary of the place, a Mr. Gabriel, with whom

His Grace was acquainted, with the following

recipe, which has since been preserved by the sev-

eral successive proprietors of the establishment:

R Kotain auttriaeam
Numero

Ducenia

D. S.—For one day's use only.
Dr. Haynald.

The druggist's clerk, being somewhat; rattled by

the sudden interruption of his sleep, tried in vain to

understand the nature of the prescription, and after

fruitless consultation of his works of reference,

wakened his employer, who, after reading the recipe,

sent his clerk again to bed, and said he would him-

self prepare the prescription. He put 200 guilders

in notes into a powder box, duly sealed, labelled,

and inscribed, and sent it to the bishop, saying to

the messenger that in case the powder should not be

sufficient he would be glad to send a second dose.

This, however, was not necessary, and the first

dose, after "one day's use only," was returned with

thanks.—j4»i. Druggist.

MEDICAL MISCELLANY.

Chinese Pills —Chinese pills are said to be just

the size of crab apples, and are coated with a semi-

transparent sugary substance covered with flowers

and gilt letters. But it must take an uniKual

amount of moral courage in -n Chinaman U, tackle a

pill.

An extensively advertised "Microbe Killer" is said

by the Western Druggist to be composed of 4

drachms of oil of vitrol, l drachm of muriatic acid,

I ounce of red wine, and a gallon of water. The

dangerous nature of this stuff is evident from the

above formula.

The turnkey of the Peoria jail, according to the

Medical iroj-M, has a cure for delirium tremens. He

rubs the patient with capsicum ; and in the enthusi-

asm and singleness of purpose with which the latter

scratches himself he has no time to think of «n«kes.

One day of this treatment is sufficient for any ordi-

nary case.

New Use for Stale Bread.—A safe, sure, and

certain cure for corns is said to be found in a poul-

tice formed of stale bread soaked in strong vinegar.

It should be applied at night on retiring. In the

morning the soreness will be gone, and the corn

can be picked out. Obstinate corns may require

two or more applications.

The Tendency of the Times.-"Who is your

family physician, Freddy.'" asked Mrs. Hendricks of

the Brown boy. "We ain't got none," said the boy.

"Pa's a homcEopath, ma's an allopath, sister Jane is

a Christian scientist, grandma and grandpa buy all

the patent medicines going, uncle James believes in

massage, and brother Bill is a horse doctor."

A Novel Plant.—Miss Bacon (they have been

discussing orchid.s) : "And now, professor, I w«nt

you to tell me about the plant from which electricity

is made."

Professor Hohonthy (aghast) : "The which.'"

Miss Bacon : "You certainly must have heard of

it. Father says its high cost prevents the general

use of electric lighting
—I mean the electric plant."

Cigarettes.—Mr.Willis G.Tucker, in his report

to the New York State Board of Health, on the re-

sult of his examination of various popular brands of

cigarettes, says that careful analysis of tobacco and

paper failed to reveal any poisonous ingredients,

other than the tobacco itself, and that most cigar-

ettes contain pure tobacco and good paper. The

evils of cigarette smoking are due to the fact that

cigarettes are cheap, convenient, and can be used

in large and excessive quantities, that the smoke is

usually inhaled, and that children and immature

persons freely use them.

A Bull in a Chemist's Shop.—Recently, says

the Liverpool Courier, the inhabitants of the usuall_!^

quiet suburb of Fairfield were treated to a sensation

of a novel description. About one o'clock in the

afternoon a herd of cattle were being driven from

Liverpool to Stanley, via Prescott Road. By Elm

Park a huge specimen of the bovine species bolted,

and evidently feeling unwell, rushed into the nearest

chemist's shop—kept by Mr. R. Jones. Once inside

the shop his bullship commenced a number of acro-

batic feats which, in the ring of Hengler's Circus,

would have made a fortune for its owner, but which

in the circumscribed arena of a druggist's establish-

ment, although, doubtless, somewhat entertaining

to the other onlookers, was not quite appreciated by

the proprietor of the shop. Having upset three

tables, smashed about two hundred bottles contain-

ing eau de Cologne, paregoric, castor oil, spirits of

nitre, St. Jacob's Oil, and other ingredients, the bull

rushed at another case which contained a number

of drugs, amongst others a large bottle of acetic

acid, and another of nitric acid. These he likewise

knocked on the ground, upsetting the contents.

Some of the nitric acid got on the. bull's nose and

feet, which caused him to beat a speedy retreat into

the street, where
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One cannot be always going into the sublime, but if you

must write that way an Estekbrook Easy Writer Pen is a

valuable help.

The use of the Buffalo Lithia Mineral Water is said

to have accomplished some remarkable cures of gravel and

similar affections of the kidneys and bladder.

Thayer's Nutritive combines the properties ot a tonic,

stimulant, and food, and the name of the firm manufacturing it

is sufficient guarantee of its purity and reliability.

A GLANCE at the catalogue of Messrs. E. A. Jackson &
BRO.will show the great variety of styles of their Ventilating

Grate, and will convince one of their many points of excel-

lence and economy over the old-fashioned fire-place or grate.

The phenomenally mild winter is likeJy to cause a total

failure of the ice crop in many localities this season. The Ice

Machines of David Boyle will produce an abundant supply

in the hottest weather, and at a cost little exceeding that of cut-

ting and storing the natural product.

The preparations of the Health Food Co. arc admirably

adapted to weak and enfeebled stomachs, as they are readily

digestible, and contain much nutriment in a concentrated form.

Preparations are supplied for diseases (such as diabetes, etc.)

which require special forms of food.

The Wells Rustless Iron Water Pifes are the best

carriers of water in use. They do not load the water with oxide

of iron, to the staining of clothing, and the' rapid destruction of

the pipe itself; neither do they l^nd any metallic contamination

to the water, as is often the case with pipes made of lead, gal-

vanized iron, and other.poisonous metals.

The well-known nutritive properties of malt extract, and the

case with which it is assimilated, render it a valuable agent in

the treatment of diseases due to defective nutrition. The

Maltine Manufacturing Co. offer a very superior article,

which is highly recommended by physicians of national repu-

tation, and which can be obtained either by itself, or combined

with any of the therapeutical agents which are compatible

with it.

The following is a correct analysis of Colden's Liqj_'iD

Beef Tonic by Artlmr Hill Hassell, M.D., F. R.S., President

of the Royal Analytical Association, London:

30 per cent, saccharine matter 20

35 per cent, glutinous or nutritious matter obtained in the

condensation of the beef
_. 2^

25 per cent, spirits rendered non-injurious to the most deli-

cate stomach by the extraction 6f tht fusel oil 25

30 per cent, of an aqueous solution of several herbs and
roots, among which are most discernible Peruvian and

Calisaya barks 30

Total 1 00

Since the date of the above analysis, and by the urgent

request of several eminent members of the medical profcs.sion,

cntually he w»* raptured bv aix ! ^^ Colden has added to each wineglassful of this preparation

men, and dragged off to Stanley cattle market. two gmins of soluble cititte of iron.
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Banjiliar Scieijce.

FIRE.

What is fire.' We fancy that few persons
coiild answer. this question oft' hand, although
the phenomenon of combustion is perfectly

familiar to everyone. The ancients consid-

ered fire to be one of the primitive elements,

like the earth, air, and water,—all of which
la.st we now know to be compound and not

elementary substances,—and this idea of an

elementary fiery principle survived under the

names of phlogiston, caloric, etc., down to

the time of Lavoisier, and was not entirely
overthrown until after the beginning of the

present century.

We have, in the preceding paragraph,

spoken of fire as a phenomenon, and that

is exactly what it is. Fire is not a substance ;

it is not even an immaterial force, like light

or heat ; but, as generally understood, is

simply the sensible phenomena of light and

heat resulting from an intense chemical

reaction—generally, but not always, a pro-
cess of oxidation. We may dissolve a piece
of zinc in sulphuric acid, b}' itself, or do the

same when it forms a pole of a galvanic

battery ;
or we may heat it until it bursts into

ftame. In all these cases the process is a

similar one,— that of oxidation,— but fire

accompanies the process only in the last.

There the oxidation takes place so rapidly

that the heat .set free is not- only suflicient to

be detected by our nerves of sensation, but

the resulting particles of zinc oxide are heated

to such a degree that they become luminous.

So if finely divided metallic iron is exposed
to the air, it gradually absorbs oxygen and is

converted into rust. But if the same iron is

ignited with a match, it takes fire, becomes

luminous, smoulders away like a glowing
coal, ami is soon converted into a similar

oxide, or rust. Just as much heat is set free

in one case as in the other, the only difference

being in the rapidity .of its development,
which determines whether or not it shall

become evident to our senses. When hydro-

gen and oxygen gases are burned together,

as in the oxyhydrogen blow-pipe, the result-

ing flame, although one of the hottest known
to us, is almost invisible, and to the eye alone

there is no appearance of fire
;
but introduce

a piece of metal, or a lump of lime, or other

refractory substance, and the brilliant lumi-

nous phenomena at once indicate the intensity

of the chemical combination which is taking

place.

Fire is not always dependent upon a pro-
cess of oxidation. A mixture of iron filings

and flowers of sulphur is readily ignited,

forming ferrous sulphide ; and sodium, potas-

sium, copper, and some other metals readily
burn in the vapor of boiling sulphur, giving
rise to the same igneous manifestations as

when they combine with oxygen. Nitrous

oxide, or laughing-gas (N^ O), also sup-

ports combustion, although the reaction is

one of true oxidation, the same as with pure

oxygen or air.

A very important distinction must be

drawn between fire and flame
; the latter

is merely an incidental manifestation of the

former. Burning charcoal simply glows and

wastes away ; there are no combustible gases

formed, and the chemical reaction takes place

only on the surface of the coals. With wood,
oil, wax, tallow, etc., the heat produced by
the oxidation sets free from the unconsumed

portioii, a large quantity of hydrocarbon

gases, which take fire and burn at a distance

from the original burning body, exactly as

the gas which we burn in our houses is

driven oH' by heating the coal at the distant

gas-works. If we burn a piece of magne-

sium,^ flame is apparently present, but it is

only the incandescent particles of oxide as

they fly off" into the air at a white heat. A
similar artificial flame may be made from

charcoal itself by finely pulverizing it, throw-

ing the dust into the air, and igniting it.

Serious explosions have occurred by dust

igniting in this manner, but such phenomena
are nof, strictly speaking, true flames, which

are only produced by the combustion of

gases.
A word shouU be said in reference to

electric lights, wliich are simply masses of

carbon heated to an excessively high temper-
ature. There is no true fire or oxidation

about them, but a transformation of electrical

energy into heat and light. There is an

oxidizing process at the foundation, however,
and the heat of the oxidizing carbon in the

furnaces under the steam boilers which fur-

nish the power to drive the dynamo machines,
is just as truly transferred through the wires

to the distant electric lights, as the water from

tile pond or stream is transferred through the

pipes to the dwellings of the city. In one

case it is the tiwnsference of energy, in the

other that of matter.

The knowledge of fire is a distinctive attri-

bute of mankind. No ape, however intelli-

gent, has been found but what regards it with

terror, and no race of men—with, perhaps,
one or two doubtful exceptions

—but what

enjoys its numerous benefits. It is hard to

say how it was first brought to the knowledge
of mankind. The Greeks considered it a

direct gift from the gods ; but, disregarding
that belief, the lightning-stroke,* the volcano,
an accidental spark, from the striking of a

stone, falling upofi dry leaves, or even, as has

been suggested, by a drop of gum exuding
from a tree acting as a natural burning-glass,—
any or .all of these causes may have intro-

duced this useful but dangerous servant to

mankind. Once discovered, the knowledge
seems to have been carefully preserved, and
the art of producing fire has advanced

through the fire-sticks and drills of the

savage, to the flint and steel, and friction

matches of later times, until in this modern

age of electricity a touch of the finger is

suflicient to produce an electric spark, which
will instantly ignite the fires and gas-lights of

the largest building, or, if desired, those of an
entire city.
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p:kTRAORDINARY HAILSTONES.

On the 9th of June, 1867, there was a fall

of hail at Bjeloi-Kliutsch, a village lying to

the southwest of TiHis, in which the hail-

stones occurred in the remarkable crystalline

forms shown in their natural size in the

engraving, (first published in the London

Nature.) The drawings were made by
a Russian professor residing at Tiflis, but,

for some reason, have only recently attracted

the attention they deserve. They consist of a

central nucleus, sinrounded by large nce-

crystals somewhat resembling those of (^lartz,

and, like that mineral, belonging to the hex-

agonal or rhombohedral system of crystalliza-

tion. It has been suspected tiiilt water is

dimorphic, and sometimes crystallizes in the

trimetric system, but the supposition has not

as yet been confirmed.

The most remarkable point in connection

with the hailstones, is the fact that, judging
from our present knowledge, a very long

time must have been

iiioccupied in their

formation. As a

general rule, the

larger and more

pei-fect a crystal,

the more slowly it

must be formed ;

and we cannot un-

derstand how so

heavy a body as a

hailstone can be

supported in the air

long enough for the

crystallization to

take place so per-

fectly. We must

admit either that

these stones were

formed under the

influence of natural

[Original in Popular Science New$.]

.THE PROTO-IIELVETES, OR LAKE-
DWELLERS OF SWITZERLAND.

BY ADA M. TROTTER.

PART II.

THE BRONZE AGE.

In the Bronze Age we have no longer to deal with

villages, whose people depended on the products of

the lake or woods for a living. On the contrary,
we find flouri.shing cities and organized towns, where
a certain degree of luxury obtains, characterizing
a civilized community. The palafittes were no

longer modest huts, but good wooden cabins, large
and firmly constructed, judging from the quality
and quantity of beams found among the piles.

They were spacious enough to find lodging place
for the domestic animals, as is proved Ijji the

remains of oxen, pigs, goats, and dogs gathered
from this archieological bed.

Round the palafittes a large esplanade must have

extended, iipon which certain kinds of work could

be done which could not easily be executed in the

dwellings. It is evident that all the work was done

practice of building on the water continued into the

beginning of the Iron Age. The number of sta-

tions, however, diminished. Proof is given in the

Lake of Bienne of thirteen villages of the age of

Stone to two of Bronze. The same comparison
exists is the lakes of Moral and Neufchatel. But
the stations of the age of Bronze, if less numerous,
are far more extensive than those of the Stone

periods. They are constructed farther from the

bank,—two or three hundred yards, instead of one
to two hundred,—and occupy a large area. The

piles are larger, better preserved, higher above the

level of the soil, and cut into form—often square.
Between these piles is a treasure trove of pottery,
fine vases having been found entire.

The discovery of the first bit for a horse, at

Moerigen in 1872, was a great event in the archaeo-

logical world. At first its authenticity was doubted,

but when the same station produced a bit made in

one piece,
—a true chef d'ceuvre of metallurgy,

—
further incredulity was impossible. At Cortaillod,

in 1862, a very large bronze wheel was found.

Archivologists looked upon it as a symbolical
on the lake, as in the Stone Age, indubitable proof, object, considering it unlikely that a people dwell-

of this being found in the debris of workshops,
where, besides tlie moulds and the tools used for

ing on lakes would have use for chariots. How-
ever, as the Bronze stations were further developed,

_ the richest beds fur-

nished skeletons of en-

tire horses and more
than twenty bits. The
museum of Lausanne
has one of these bits

—a particularly fine

specimen—among its

treasures.

The moulds in which

the various bronze ob-

jects were made are

almost as interesting
as the objects them-
selves. The m.njority
are made of gray mo-
lasses stone. They are

double, and have the

pattern traced on each

part. Some are found
in

cl.iy, and a few of

bronze. The swords
and knives of bronze

are not onlv elegant

forces or conditions still imknown to us, manufacturing the arms, etc., broken objects are

or that, in certain circumstances, aqueous i

°"^" '°""'' "^^'"^ '"''''= ''^^" brought to the spot to

, ,. ,.^ ? .
' be mended. Only, in order to diminish the risks of

Tapor or water mav be solidified into ! ^ j • .. .• c i.- •
1' "

[

nre durmg the operation of smelting, an especial
large crystals, with the rapidity which •

pjace outside the palafittes was reserved for this

we should naturally expect to occur in
! work. At Moerigen and at Auvernier Dr. Gross

in shape, but are covered with graceful designs, all

of which, however, are more or less geometric, for

the Lacustres do not seem to have taken any ideas

/rom the kingdom of Nature nor from the animal

kingdom.
It is certain that they knew steel, since some of the

the sudden condensation of moisture in the found all the apparatus of workshops in a space of I arms are made of this metal, and they made use of

upper air. The genesis of hail is still an !

" ''^^^ square metres.
!
it in engraving patterns on the hammered jewelry.

. ,„„i„„j ™„t 1 „• 1 ui 1 The discovery of the workshop foundries of the
'

Lead, almost unknown hitherto in a pure state, has
unsolved meteorological problem, and pre- , .

•'

,,
^

. ,,.,(, »- , . » . .u r r t

.

° ^ ' Lacustres is recent. Until this time it was believed ! been found at Auvergne, m the form of a granulous
gents so many difficulties that one scientist

^^^^ j,,^ ^1^^^^^ „l,j^^j^ i„ ^^^^^^ ^^.^^^ imported; |

mass weighing 1,700 grammes; while a large mass
was driven to the theory that hailstones were but gradually, as the archaiolbgists pursued their of tin, suspended by a ring of bronze, and weighing
of interplanetary origin, like meteors. This

|

researches, Moerigen and Auvernier, then Esta- 1,800 grammes (about four pounds), was discovered

remarkable hypothesis, however, only brings vayer, Cortaillod, and Carcelettes, one after another, at the same spot. Hence it is proved that metals—

up the still greater problem as to how repealed the presence of the foundries on the pala-

fittes. The moulds for the objects we see in the

museums, of pins, bracelets, hammers, rings,

pendants, lances, and knives, are found in these

workshops; also the tools used for hammering the

the hailstones could enter and pass

through the atmosphere without being

instantly dissipated in vapor by the heat

evolved, as shown by the extreme tempera- ^

metal. The stations of the age of Bronze, unlike

ture to which the meteors themselves are 'hose of Stone, all existed at the same time. Ham-

raised in the passage. The actual cause '"^""« '"'"'' ^'"elting of metal belong to the same

, ^t 1 c .\ r , .- 1 -1 ' period, some objects being found which unite the
and method ot the formation of hailstones!' ^, , r" 1 \.-

I two methods of,workmanship.
must be left for future students of mctcor-l with the introduction of bronze, palafittes ceased

j

the sun;" they are made of a hollow bowl of bronze

ology to discover,
_

I to exist in the eastern lakes; but in the west, the 'or '^'a.v. <" .which are bits of metal or stone, the

copper and tin especially—were imported by the

Lacustres, and used by them for the manufacture

of their bronze objects.

Among the curious articles that this period fur-

nishes are tubes of bronze, which remained an

enigma to the savants until the discoveries on the

Tene—the great station of the Iron Age—proved
these tubes to be needle-cases, some being found

there enclosing the needles. The rattles for babies,

too, remind us that "there is nothing new under
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liandles being of wood. Clasps for belts or heavj

garments are massive, beautifully chased, and

handsome. The buttons show, among other varie-

ties of shape, that of the double or cuff-button of

our modern age. The ornaments of this period
—

the ear-ring», bracelets, and pendants—are found in

amber (brought, probably, from the shores of the

Baltic), glass (blue, yellow, and white), and even in

gold. •

ISut, leaving the wealth of metal objects which

excite our admiration and surpriseat every moment,
and our appreciation of the ingenuity and skill of

the workman of this pre-historic race, let us pass to

the ceramics and see what progress the potter of

the Bronze period has made over his brothers of the

preceding ages. It is evident that pottery has now

approached a fine art. The shapes of the vases are

so graceful and perfect that some of- them can rival

those of the Roman ceramics. Utensils, dishes,

cups, and plates are all more or less flat at the

bottom, while vases and goblets are sometimes

rounded or conical, necessitating some kind of

stand to place them in. /C few specimens are sup-

ported by feet; others have one foot, enlarged at the

base and hollow inside, always decorated with taste,

very fragile and easily broken. Triple vases are

among the curious diversities of shape, being com-

posed of three vases identically alike, joined by clav

cylinders, perforated so that there is a communica-
tion between them. In certain tombs in Prussia

(Lausitz) and in the ruins of Troy, analogous vases

are found. Do we not find the same idea, t»o, in

the baskets of the Japanese.' Vases vary in size at

this period, from the colossal, to the tiny things

(evidently playthings for children) no larger than

a nut.

The ornamentation of the pottery, as that of the

bronze implements, is geometric—series of lines

traced in different ways, or grouped with artistic

skill. Triangles, concentric circles, wreaths jutting
out or hollowed in the clay, are among the most
beautiful of the designs. Here and there the cross

is met with, especially on the bottom of certain

little vases. The custom of coloring vases in

yellow, red, or black, belongs only to the end of the

Bronze Age, therefore specimens are very rare.

The best of these was found at Moerigen. It has

the form of a large open dish, whose interior is

covered with geometric designs, artistically colored

in red and black. The potters employed pebbles of

serpentine to rub the surface of the vases, but some

pieces present such a polished exterior as could

only be obtained by means of varnish. Moulds
were used instead of the potter's wheel to shape the

vases, and, in some cases, thin bands of metal, kept
in place by resin, were bound around the outer

edges for ornament.

Though no idea of using the kingdom of Nature
as a model for ornamentation seems to have

occurred to the Lacustres, they seem to have tried

their hand at modelling. Little statuettes of pigs,

moles, and ducks have appeared, the latter being

very interesting, since instead of feathers, the

artist has glued little pieces of tin to the clay. As
all the palafittes were destroyed by fire, it is not

unusual to see several objects
—bracelets, hatchets,

and lances—in a state of conglomeration, soldered

together by the heat to which they have been

exposed.

In order to arrive at such a high degree of culti-

vation, which includes a technical knowledge very

astonishing at this epoch when individual develop-
ment was confronted with such great obstacles, it

must be granted that the pre-historic race was well

endowed, both as to intelligence and ingenuity.
N'or were they lacking in surgical skill, one would

premise, for a skull was found in Dr. Gross's

presence, at nearly two metres depth of soil, which

had a round opening in the occipital region of three

centimetres diameter, which by analogy is identical

with the operation of.modern days termed "
trepana-

tion." The practice of "trepanning" has already-

been proved in several places, though this is the

first and only instance as yet discovered among the

Lacustres. t)r. Prunieres, of Lyons, was the first

to draw the attention of archicologists to t+iis point,

in determining the numerous skulls bearing traces

of this surgical operation discovered in the dolmens

of the Lozere.* Dr. II. Waukel de Blansko (Mora-

via) also has found a skull, presenting the resection

of the greatest part of the orcipital bone, in a tomb
near d'Olmutz.

But the "beautiful Bronze Age" had its limit.

It must have been a past age long before the men of

iron weapons occupied the banks of the lake. His-

tory had not begun for us by the advent of the

Rom,-As when the last palafitte of the Bronze Age
was destroyed ; therefore we cannot know why the

beautiful cities were thus desolated. It is almost

too much to hope that further researches can throw

light upon this disastrous close to an age of

remarkable development.

*Druiiiical reiniiins.

[OrigiiKil in t'opuUir Science Xcws,\

EGYPTIAN LANGUAGE AND CHRONOLOGY
—CHARACTERS OF EGYPTIAN INSCRIP-
TIONS—THE ROSETTA STONE.

, BY JOSEPH WALLACE.

The history of the development and decay of the

Egyptian language has not yet been authentically

traced; only the four distinct graphic systems
—

Hieroglyphic, Hieratic, Demotic, and Coptic—can

safely be confined within chronological limits. The
time of the development of the old and full hiero-

glyphic writing is unknown. It was perfectly

understood and freely .used in the third and fourth

dynasties, which would render it probable that the

date of its discovery must be placed earlier than

3,000 years B. C. There were thirty-one dynasties
which reigned successively in Egypt, numbering

upwards of three hundred kings. The total number
of years between the reigns of Menes and Nectanebo

II., (about 350 B. C), the last king of the thirtieth

dynasty, who was succeeded by a Persian, was

3,555 years. This succession, though the longest

hitherto established anywhere in the world, is now,

also, the best authenticated. It is based upon the

lists of kings and their reigning years, and these

lists are corroberated and elucidated by contempo-

rary monuments up to the fourth dVnasty, with only

slight breaks in the chain. The era of Menes,

according to Bunsen, was 3,643 B. C. Lepsius
makes it 3,803; Brugsch, 4,455; and, according to

Mariette, 5,004. It is still disputed among Egypti-

ologists whether the first seventeen dynasties which

succeeded Menes were consecutive. It is main-

tained, however, by the latest writers, that the

dynasties were, with some exceptions, consecutive,

and that the kings enumerated reigned over all

Egypt.
The use of hieroglyphic writing was not confined

to the sacerdotal class, as was formerly believed on

the authority of the Greeks, but employed by all.

Though shorter methods of writing were afterwards

devised, the hieroglyphic or pictorial representations

of the language continued in use for important state

documents, inscriptions, and religious compositions.
It was accompanied by transcriptions in demotic

and Greek down to the Roman emperor Decius,

and, if Lenormant's researches are correct, so late

as the usurpation of the government of Egypt by
Achilles, who was put to death by Diocletian, A. D.

296. The spread of Christianity in Egypt caused

a proscription of hieroglyphics, because they are

full of mythological allusions and sensual figures.

The wants of a reading and writing nation led at an

early period to the use of linear hieroglyphics in

long documents, which subsequently developed into

a cursive hand, called the hieratic.

"The great body of the Egyptian jiterature," says
the learned oriental scholar. Rev. John Thein, " has

reached us through this character, the reading of

which can only be determined by resolving it first

into its prototype hieroglyphics. It is not possible
to fix the time of the first use of hieratic writing,
but from the actual preservation of several hieratic

papyri of the eleventh dynasty, presenting it as a

perfectly distinct and well developed mode of writ-

ing, it is safe to conclude that it must have come in

use earlier than 2,000 B. C."

The demotic denotes a rise of the vulgar tongue
into literary use, which took place about the begin-

ning of the. seventh' century B. C., when it was

brought into fashion by the great social revolution

in the reign of Psammetik. The oldest papyrus
found, which is now in tlie Turin museum, dates

from the forty-fifth year of his reign, or 620 B. C.

The demotic was used to transcribe the hieroglyphic
and hieratic papyri and Inscriptions into the vulgar
idiom till the secolfTd century A. Dvy^nd the gradual
transition from the obscure and diflicult demotic to

the more intelligible coptic alphabet. Demotic
words were occasionally transcribed in Greek letters,

pure Coptic occasionally in the demotic characters,

and, again, derr^ptic in Greek letters, with the

sounds not found in Greek, preserving their

original signs, which were in reality the Coptic

alphabet. Coptic is the exclusive character of the

Christian ICgyptian literature, and marks the last

development or final decay of the Egyptian lan-

guage, which became almost extinct in the last

century, and made way for the Arabic.

The learned men of the last century who gave
their attention to Egyptian writings, naturally con-

sulted the ancient Greek and Roman writers, and

censequently were led astray. All the ancients

agreed in speaking of the hieroglyphic system as

ideographic. They even gave the n»eaning of a

few signs which are common in the inscriptions,

and seemed to be well informed as to their interpre-
tation. As the hieratic and demotic characters

appeared more cursive and better suited to the

transcription of long documents, they maintained

that by means of them the same language was
written in letters representing sounds. The writ-

ings of Kircher during the seventeenth century,
De Guigness and Koch in the eighteenth, and,

later, those of Zoega, were based on the opinions of

the Greeks and Romans, and consequently failed to

throw light on the language.
An incident took place in 1799 which had the

effect of chang4ng the whole texture of the ancfent

speculations on the Egyptian hieroglyphic writ-

ings. A French engineer officer, M. Broussard,

while throwing up earthworks at Rosetta (Bashid),
discovered a large black slab of stone, somewhat

mutilated, with an inscription in hieroglyphic,

demotic, and in Greek. The victory of the English
a few days later threw it into the hands of the

ambassador, Sir William Hamilton, who deposited
it in the British Museum. By this accide;it, a text

was discovered, which the Greek version stated was
an inscription of divine honors to one of the

Ptolemies, and that the hieroglyphic and demotic

versions were transcriptions of the Greek text.

Although this was a very important aid to the

Egyptologists, and a hopeful suggestion to a suc-

cessful solution of those mysterious characters which

defied the learned of all nations for many centuries,
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the difficulty still remained of determining the value

and sound of each character. It was observed that

about the place corresponding to the name Ptolemy
in the Greek version, there was in the hieroglyphic

inscription an oval ring enclosing a group of char-

acters. This ring suggested many ideas, but, on

further researches, it was observed that a long series

of sitting figures on the temple of Karnak had also

such rings placed over them, apparently indicating

their names or titles; therefore, it was conjectured

that this ring was the sign which indicated the

proper name.

Champollion discovered that the Greek proper

names on the Rosetta stone were transcribed pho-

netically in the demotic version. These results

were obtained by guessing that a group occurring

ih almost every line was the conjunction; that a

group repeated twenty-nine times in the demotic

version corresponded to kivg in Greek, when this

word occurred about the same number of times';

and for the words Alexander and Alexandria in the

fourth and seventeenth lines of the Greek, were

discovered two groups of equally close resemblance

n the second and tenth lines of the demotic.

The next difficulty was to determine the order in

which the characters were written—which might be

as in Hebrew from right .to left, or as in modern

systems from left to right. This point was soon

settled by Champollion. Mr. Banks brought a little

obelisk, found in the island of Philae, which was

inscribed with a dedication in Hebrew and Greek to

Ptolemy and sister, Cleopatra. This inscription

was copied by Cailliand in 1816, and commented on

by Letronne and Champollion in the French scien-

tific journals in 1822. There was a ring identical

with the ring for Ptolemy in the Rosetta stone,

and another for Cleopatra. By a fortunate coinci-

dence, these names have several letters in common.

Assuming from the analogy of other systems, that

objects depicted signified the initial letter of their

Coptic names, both groups were spelled out, and

Champollion was in possession of eleven phonetic

signs of the old Egyptian language. It now became

plain that in this case the signs were not syllabic,

but alphabetic. Applying them to monuments
which appeared to be of the Roman epoch, and

attempting to decipher the royal rings upon them,

Champollion found an almost ample list of Roman

emperors, each with his title, emperor, added
;
and

this title became a clue to all similar inscriptions.

[Original in Popular Science 2)ew$.l

WHAT THE WINTER WOODS. AFFORD.
BY PROF. W. WHITMAN BAILEY.

It might seem as if the student of Nature would

find little to do in the depths of winter. He has,

however, many occupations. In the first place, if

he is a collector, there are all his summer stores to

examine. Often, as he turns them over, he is led

in imagination to the spot where he found them.

Suppose it is a set of plants he is viewing. Each

specimen will recall to him pleasant scenes and

delightful companionship. T,he outside storm no

longer has a voice for him ; he is in the woods with

his pets, breathing sweet perfume of leaves and

flowers, listening to the merry birds, or chasing

gilded butterflies. The memory of the noonday
halt comes back to him; the little spring, half

buried in moss and fringed with ferns, the over-

arching birches, and the "
checquered shade" in

which he rejoiced.

But even now, cold as it may be, he who walks

with his eyes open will see much in the forest that

is worth possessing. The hazels, alders, and

birches, the sweet-fern, poplars, willows, iron-

wood, hop-hornbeam, etc., have all winter shown
their tassels. They are closely compacted now,

each scale closing over the minute flowers, but at

home we can coax out some of them in water. It is

always a delight to see them evolve,—the light,

pendulous, graceful "tags" of alder are an especial

joy. It is a not unusual thing to see the silver-

leafed maple' {Acer dasycarpum^ in full flower in

February. It is a frequent shade-tree in the cities,

and is known at this season by its exfoliating bark,

and the pendulous habit of the branches.

Crocuses and snow-drops sometimes shiver into

bloom on sunny banks before the calendar mentions

spring. It is not so astonishing after all. Do not

the 'most delicate of plants embrace the feet of snow-

drifts in the Alps.' On the top of Mount Washing-
ton, when the tourist is hugging his overcoat or

shawl about him, the little Arenaria is fluttering its

white blossoms in the gale. By the Lake of the

Clouds, fed by icy streams, which one hears mur-

muring under the rocks beneath him, there grows a

perfect garden of flowers. Mosses and licliens we
have ever with us, clothing the rocks, encrusting
the trees, spattering the grave-stones, or even

perching airily on our very house-tops. These are

the precursors of higher life—living chapters, as it

were, of that old history which ante-dates the

coming of man. Tree-ferns, that' tell of the Car-

boniferous period, do not, after all, inspire one so

much with awe as these Paleozoic forms. Then,
how beautiful they are I

Among mosses the student will flnd miniatures

of palms and spruces. The Pohjtrichum, indeed,

will show us a little pine forest, or a further stretch

of the imagination will convert the clump into an

army of pygmy spear-men. Do the breezes, we

wonder, sing in the tiny foliage that sad song that

the sombre trees have learned from old Ocean ?

There is no time so good as this for learning the

actual shape of the trees—when they have, so to

speak, left off their corsets. Look at the spire of

that maple, the fountain-spray of that elm, or the

dark silhouette of yonder rounded horse-chestnut.

Break off' a branch, tack it to a white .wall, and

sketch it. What a study of light, and shadow, and

form : You will discover beauties of which you
never dreamed. Open the buds, so neatly packed
in tarpaulins and wool. Here are little leaves, or

flowers even, so soft and tender that one feels a

human pang at having revealed them prematurely.
Life is dormant about us; but, after all, it is life.

The gray trees are no mere skeletons. Ere long
their opening hands will beckon us to the woods.

Brown University, Providence, R. I.

SCIENTIFIC BREVITIES.

An Economical Battery.—M. JablochkoflT has

furnished the Societe des Ingenieurs Civilswith the

models of a new primary battery consuming iron,

which he fondly believes will supplant the dynamo.
The battery is said to be interesting from a theoret-

ical point of view, but M. Hospitaller, in a note to

the "Bulletin" of the society, throws a doubt on the

accuracy of the flgures given by M. Jablochkoff,
who neglects to give the E. M. F. and consumption
of the battery, though he states the cost to be two

to three cents per horse-power per hour.

Fruit Blossoms.—A chief cause of unfruitful-

ness is the imperfection of the floral organs of many
of our fruit trees. In this particular the Russian

fruits are far superior to most of those of western

Europe, or of this continent. They are mostly

vigorously self-fertilizing, and bear full crops on

solitary trees. Yellow Transparent, Tetofsky, Ol-

denburgh, Longfield, Antonovkai Switzer, Titus,

Prolific Sweeting, St. Peter, Alexander, and many
other Russian apples, are sure croppers for this

reason, and large croppers, too. Russian crosses

will greatly benefit all our tree fruits, by infusing

their wonderful vigor into their progeny.

A 'Variable Star.—Professor Vogel, the German

astronomer, has recently made an interesting dem-

onstration of the existence of a companion to the

big variable star Algol, from photogfaphs of the

star's spectrum. Algol is one hundred and thirty-

four times as large as the earth, but suflFers a partjal

eclipse at short and regular intervals, wheiv it loses

about. five-sixths of its brilliancy, and falls from a

star of the second magnitude to one of the fourth

magnitude. Professor 'Vogel demonstrates by pho-

tographs of its spectra, what was before suspected,

that Algol has a dark satellite, a hundred times as

large as the earth, and moving at a speed of fifty-

six miles per second, the interposition of which

between us and the big star perfectly accounts for

its remarkable rariations.

The Cost of Atlantic Racing.—The recent

breakdown of one set of the engines of the "
City of

New York" affords a startling illustration of the

enormous cost at which the fast records of ocean

racers are obtained. During a trip eastward, one of

the crank pins of the port engines was broken, and

the trip was finished »ith the starboard engines

alone. Comparing the three days' run with the

single set of engines to a corresponding period on

the previofis voyage with both engines, we find the

average ratio of the speeds in the two cases was

0.S20 to I. When they consider that the loss of

one-half the propelling power had the effect of

reducing the speed by only 18 per cent., the pro-

moters of the line of 2S-knot steamships will have

some idea of the cost of their projected scheme.
ft

Vegetable Hybrids.—An agricultural exchange

says : There Is a class of vegetables that mix badly

when in bloom, and which in one season become

almost worthless. We allude to the various vines.

Farmers and gardeners de not, as a rule, exercise

enough care in planting them. Take, for instance,

the several varieties of squashes. They should be

planted quite a distance apart. Last autumn, while

attending a fair, we noticed an exhibit of squashes

marked Hubbards, which were yellow, showing
that they had been planted too near the Marrow, as .

they had all the characteristics of that variety.

Squashes should never be planted near pumpkins,
watermelons near citrons, or cucumbers near musk-

melons. If so planted, they will in one season

become worthless hybrids. Too much care could

not be exercised in this matter, and the farmer

should give careful attention to planting, or the

whole crop may be a loss.

Dangerous Fun.—Professor Cook, the chemistry

professor of Harvard College, has a reputation for

facetiousness, and his lectures are highly popular,

though the attraction appears to partake somewhat

of the fearsomeness with which little children pay
their first visit to Madame Tussaud's Chamber of

Horrors. One of his lectures, says the Toronto

Mail, is devoted to dangerous explosives, and a stir

always goes over the room when he picks up a

bottle labelled nitro-glycerine. When he takes the

bottle and holds it up, the yellow liquid stirring

with the shaking of his hand, he always says some-

thing like this :

" Now, gentlemen, it is commonly
believed that if I were to drop this little bottle, we

should all be blown to the skies (his hand trembles

a little more, and timid freshmen look longingly at

the door) ;
but if this compeund is pure,

—
perfectly

pure, mind you,
—I can light a match with perfect

safety and thrust it down the neck of the bottle."

Here he feels for a match. "But," he instantly

adds, "I am free to confess that I have not enough
confidence in its purity to try the experiment."

(Many sighs of relief.)
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Practical CljorQlstry and tlje ]?Irts.

ULTRAMARINE.
A BEAUTIFUL bluc mineral, known as lapis-

lazuli, occurs rather sparingl3', which has

been used for many years in the manufacture

of pigments for artists. . Little preparation is

needed, beyond finely grinding and separat-

ing it from the gaiigue, or rock in which it

is found. Its magnificent blue color is all

the more remarkable in that it contains

neither copper, cdbalt, nor any other metal

forming colored salts, but is simply a silicate

of aluminium afid other bases, containing
also a certain amount of sulphur, both as

sulphates and sulphides, to which the color

is probably due.

The great beauty of this ultramarine, as it

was called, and also its scarcity and conse-

quent high cost, early led to attempts to

produce the compound iirtificially. . Its com-

position was known from analysis, and from

this an empirical formula was deduced, and

a mixture of China clay, sodic sulphate and

carbonate, coal, ancU sulphur w.ns strongly

heated in a closed crucible, the resulting mass

proving to be a very good article of artificial

ultramarine. This is one of the few qases

where "the rule of thumb" gives results

wliich would not have been anticipated from

a theoretical consideration of the principals

involved.

Artificial ultramarine was first prc|>nred by
Cmclin, in 1S23, and in 1S2S it was made at

Lyons on a commercial scale. Since then

the. production has greatly -increased, and

enormous quantities are now annually pro-

duced, and from its cheapness it has largely

replaced such pignlents as smalt (cobalt),

litmus, and Prussian blue. The process of

manufacture varies in difierent factories, but

is essentially that given above, where the

constituents, as shown by analysis, are mixed

together and ignited in closed crucibles. In

one process, a green ultramarine is first

obtained, which is roasted with access . of

air and additional sulphur to convert it into

the blue variety ;
but the mixture is also

made so as to form the blue variety at the

first ignition. Artificial ultramarine is quite

stable imder ordinary conditions, but it is

readilv affected bj' even weak acids, which

destroy the color. Natural lapis-lazuli is not

affected in this way, showing that there is

some chemical or molecular difference be-

tween them. A similar acid-proof variety is

occasionally produced artificially in the fur-

naces, but the conditions governing its pro-

duction are not known.

The chemical constitution of ultramarine,

and the cause of its blue color, are not well

understood. According to the experiments
of Stein, it consists chiefly of a white mass,

with which black sulphide of aluminium is

intimately and molecularly incorporated, the

blue color being due, not to chemical com

position, but to the optical relations of the

component substances. Green ultramarine

contains less soda and more sulphur than

the blue. The native ultramarine surpasses
the artificial in beauty and softness of color,

and is still used by artists, and for purposes
where the artificial product is unsuitable.

A DEVICE FOR WRITING IN
MOVINC VEHICLES.

Umder the phonetic name of Wryteezy^
the London Industries^ describes an ingenious
and useful, though rery simple, invention, by
which one can write in a carriage or on

the cars without anj- disturbance from the

motion, even when travelling over the rough-
est roads. The writing-desk, as shown in

the engraving, consists of a light piece of

wood, the lower part of which is attached

to the arm by an elastic band. The upper

part is supported by two cords (not elastic)

V'ir»:4/'i'^-fr7«J^

which are attached to a point at some dis-

tance above the writer's head. By this

arrangement, all movements of the vehicle,

paper, and fingers are rendered synchronous,
or occur at the same time and in the same

direction.

Everyone who has tried to write on the

cars knows what an exasperating and.imsat-

isfactory operation it is, and this simple little

devite—which can be made by anyone, and

carried in an ordinary hand-bag—will be of

great service to those who have occasion to

make many railroad joinneys.

A New Way of Preparing Hydrogen is de-

scribed' by J. Haderniann as follows : A granulated

alloy of tin and zinc, containing about 83 per cent,

of ilie latter metal, is prepared by adding zinc to

molten tin as longas.it dissolves in tlie liquid metal.

The product is recommended for the production of

hydrogen. The pieces retain their shape and size

after all the zinc is dissolved out by acid.

[Original in PojmUir Sci*>nce New8.\

THE SCIENTIFIC KNOWLEDGE OF THE
ANCIENT GREEKS AND ROMANS.

BY JOHN C. ROLKE, PH. D.

V.—ASTRONOMY.

So much attention was given to this branch of

science, and so much progress was made, that only
a very brief survey of the field can be made in this

article.

The Greeks began at very early times to observe

the heavens, and to distinguish the heavenly bodies

froin one another. In the poems of Homer mention
is made of the Pleiades, Hyades, Orion, Sirius, the

Great Bear, and Arcturus. The morning and even-

ing stars are spoken of, but their identity is not

suspected. The earth is conceived to be a disc,

around which flows the stream of Oceanus. Thales
of Miletus, one of the " Seven Wise Men of Greece,"
who lived at the end of the seventh century before

our era, looked on the heavens as a hollow sphere
divided into five zones. He discovered the true

causes of the phases of the moon, and of eclipses,
and is said to have foretold an eclipse of the sun
which occurred during the reign of Alyattes of

Lydia, in the year 609. Anaximander, his great
successor, held that the earth had the form of a

cylinder, suspended in the middle of the universe,
and that men dwelt on its base.' It was surrounded

by water, air, and fire in successive layers. This

fire, shining through different openings, took the

form of the sun, the moon, and the stars. The first

to turn his attention to the planets was Anaxi-
menes. He looked on them as flat- discs, supported

by the air between the earth and the arch of hea\^n.
Heracleitos believed that the. heavenly bodies were

shaped like cups. When these were turned towards
the earth, they caught its vapors, which took fire

and reflected their flame. When they were turned
from the earth, darkness ensued. Bv the time of

.Vnaxagoras, who lived in the fifth century before

our era, the spherical form of the earth was known.
The first to elaborate a regular cosmic system

was, apparently, Pythagoras, although it is dilficult

to distinguish hi§ own personal work from that of
his successors. This system, as finally elaborated,
was as follows : In the center was an ever-burning
fire, not the same as the sun. Around it revolved

the sun, the moon, the earth, the five planets

(Saturn, Jupiter, Mars, Venus, and Mercury), and
the sphere containing the fixed stars. There was
assumed to be a counter-earth,—probably merely to

make up the niynber ten,—which was distinct from
the earth itself, but always moved parallel to it at a

distance of 180°. Pythagoras defined the inclina-

tion of the courses of the planets ai?d of the ecliptic.
Aristarchus of Samos, in the fourth century B. C.,
first made the sun the center of the universe.

Copernicus mentions three other Greeks as prede-
cessors of his in this regard.

Aristotle wrote a work in four books on astronomy.
He gives various proofs of the spherical shape of the

earth, among others the circular shape of the edge
of the earth's shadow in a partial eclipse of the

moon. He also discusses comets and meteors, and
the nature of the milky way, which he believed to

be formed of luyriads of small stars. Aratus, an
Alexandrine astronomer of the same century, gave
especial attention to the constellations, whose form
and location in the heavens he describes in a

didactic poem.

Many attempts were made to ascertain the size

of the earth. The method of Eratosthenes was,

perhaps, the most ingenious. He was informed
that at Syene in upper Egypt, near the modern
town of Assouan, deep wells were lighted to their

bottoms at the time of the summer solstice, and
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that vertical objects cast no shadows. He observed

the inclination of the sun in Alexandria (;2), and

got the distance from Syene to Alexandria (d) from

the Egyptian tribute-lists. He then calculated the

circumference of the earth (it) from the proportion

,1 : d=i6o° : z°

His result was 250,000 stadia. We do not know

what stadium he used, but in any case (the stadium

is, roughly, an eighth of a mile) his result was a

creditable one, considering the means he employed.
To discuss, even briefly, the discoveries and theo-

ries of Ptolemaius (Ptolemy), would be to write a

history of astronomy. The chronicle of the science

for many centuries consists merely of comments on

liis works.

The Romans did but little in astronomy. That

they were not keen observers is sufficiently shown

by the fact that for nearly one hundred years they
used a sun-dial brought from Catania in Sicily as a

public time-piece, without noticing the errors due to

the height of the gnomon, which was intended for a

more southern latitude. Their most distinguished
astronomer was Julius Ctesar, whose reform of

the calendar is too well known to be more than

alluded to.

VI.—PHYSICAL GEOGR.M-IIY.

Intercourse with Egypt led the Greeks at an early

period to speculations about the causes of the rising

of the Nile. The great traveller and historian,

Herodotus, mentions three views which were cur-

rent in his time.. Two, he says, are hardly worth

mentioning, while the third (that it is caused by the

melting of great quantities of snow) he objects to,

oi»account of the heat of Libya, which would make
the existence of snow impossible. The real expla-
nation had its advocates in very early times. The
alluvial formation of the Nile delta is also referred

to by Herodotus.

Earthquakes, which have always been common in

Greece, early became the objects of investigation.
Anaximander thought them caused by rifts in the

earth, the result of long droughts; while Anax-

agoras believed that masses of air imprisoned in the

earth and trying to force their way out, were the

cause of these disturbances. Aristotle agrees with

this latter theory. Aristotle also considers the

question of the saltness of the sea, which he thinks

due to chemical changes wrought vby the sun when
the water is taken up by it. He believes it can be

got rid of by filtration and boiling. Strabo first

observed the fall in temperature as the elevation

increases, and the fact that tree's were confined to

certain elevations as well as to certain latitudes.

Among the Romans, Seneca is the foremost

Avriter on physical geography. In' his A'aturales

Qucestiones he discusses the erosive force of water,
both mechanically and chemically. He observes

that the spring tides are caused by the attraction of

both sun and moon together. He defines volcanoes

scientifically, distinguishing them from subterra-

nean fires. He does not believe that the earth is a

mass of fire within, but that there are collections of

fire in dift'erent parts of its crust. On the subject of

earthquakes he agrees with Anaxagoras and Aris-

totle, but considers the imprisoned force to be gas
or vapor rather than air.

In the science of navigation little progress was

made, since voyages were only along the coast. In

the open sea "dead-reckoning" (by course and dis-

tance) was employed, the distance being merely
inferred, while the course was got from the constel-

lations. Lighthouses and beacons are of ancient

date, and charts were employed at a comparatively

early period.
VII.—.MINEK.ALOGY.

The industrious Pliny was the first to collect the

results reached on this subject. He knew a great

many varieties, although, of course, not the metals

(like platinum, cobalt, nickel,"" etc.) which are Qot

found in the Grecian and Italian mountains. He
enumerated most of the signs by which mineralo-

gists today distinguish different varieties—shape of

crystals, cleavage, hardness, color, transparency,

weight, lustre, and grain.

VIII.—BOT,\NY.

The Greeks were probably led to the study of this

science by the Egyptians, who turned their attention

to it at a very early date. They found a richly

developed flora in their own country, "hlthough

many forms of vegetation, associated in our minds

with the name of Hellas, first found their way there

from the East, in coiTiparatively late times. The

natural philosophers were too much taken up with

the consideration of larger subjects to give much
attention to the study of vegetable life, but the

extensive use of plants for medicinal purposes must

have led to a considerable knowledge of the subject.

Aristotle wrote a Theory of Plants, which seems,

however, to deal mainly with the analogies and

contrasts between plants and animals. Theophras-
tus of Lesbos, in the fourth century before our era,

wrote a work in nine books on botany, in which he

considers the anatomy and physiology of plants,

and their dependence on climate and cultivation.

The Alexandrines confined themselves to the rela-

tion of botany to medicine, and the same is true of

the Romans.
IX.—ZOOLOGY.

The knowledge of the ancients in this branch

of science was by no means insignificant, and inter-

est in it was kept up by the chase, and the popularity
of fights between wild beasts in later Roman times.

One writer, Aristotle, treats the subject so ex-

haustively that his successors did no more than

comment on his work. He knew five hundred dif-

ferent varieties of animals, not all of which can be

exactly identified at the present day. Much that is

common now-a-days was unknown to him. He
knew but four species of apes, 9nd nothing at all

about the man-monkeys. His knowledge of reptiles

and their geographical distribution is very limited.

Fishes, from gastronomic reasons, were better

known. Of the lowest forms of animal life there

was no knowledge at all in ancient times. Aristotle

is said to have been fHrnished with material for

study by his pupil, Alexander the Great, but he

appears from his description never to have seen an

elephant or an ostrich. He studied the internal

structure of animals also, but was hampered in his

investigations by the preconceived notion that the

heart was the centre of the nervous system. We are

unable to learn just How much he did know of this

branch of the subject, as his special book on The

Anatomy of Animals is known to us only by its

title. Pliny gave four books of his Natural History
to animals, but is in no way original. ^Elian

describes some new varieties, especially of fishes.

Solidification of Nitrous Acid.—To solidify

anhydrous nitrous acid, though still containing
small quantities of hyponitric acid, there is required

a temperature of —52° to —54*^0., obtained by the

evaporation of methyl chloride in a current of dry
air. To obtain anhydrous nitrous acid free from

hyponitric acid, Fl. Birhans has operated similarly

to Fritsche, but at a lower temperature. It.forms a

fine blue liquid, which was solidified only by the

cold produced by a mixture of methyl chloride and

carbonic acid in the flocciilent state. This mixture,

according to the experiments of MM. Cailletet and

Colardeau, lowers the temperature to 82" below

zero.

Tlje Out-Door morUl.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

.[P. O. Address, Pittsfield, Mass.]

It is pleasant to know that the new

arrangement, by which the Agassiz Associa-

tion has secured a departnient in this journal,

and also one for the voungcr memliers in

Santa Clans, is proving popular. At a

meeting of the New York Assembly of the

A. A., a unanimous vote was passed endors-

ing the plan, and recommending all Chapters
to appoint committees to solicit subscriptions
from members and friends. This recom-

mendation has been promptly accepted by a

large niuriber of Chai^ters, and a veiy grar1f\-

ing addition has already been made to the

readers of both these excellent magazines.
Mr. W. T. Dcmarest, President of the Man-
hattan Chapter, No. 20, of New York, one

of our oldest and strongest branches, writes :

"As President of the Manhattan Chapter, I

wish to assure you that your plan has our

hearty approval, and tlwt we sliall do all that

in us lies to make it a success."

We wish every Chapter, and each member,
to take a personal interest in " IMie Out-Door

World," and feel, in a measure, responsible
for it. Let each be "on the lookout" for

interesting facts, particularly such as come
under his own observation ; and let him send

us as promptly as possible an accurate state-

ment of whatever he finds that is ciuioiis or

new to him. Whenever you can add to yoiu"

notes, pictures of the t>bjects or phenomena
described, it will greatly cniiance their value.

These pictures may be photographs, line-

drawings in india-ink,—w hich are the best if

well done,—or pencil sketches, from which

our artist may "catch the idea." It is a good

plan to carr}- a note-book in the pocket, and

thus be ready to jot down notes of what you
see at the time you see it. Then, if you can

send them to us the same day, so nuich the

better.

Mr. Fred E. Keay, one of our wide-

awake members, is engaged in a work which

may well be imdertaken by others, each in

his own neighborhood. "I have in mind,"
he writes, "to make a set of photographs of

our native trees, selecting as fine representa-

tives of each as I can find." If this plan
could be thoroughly carried out, and if to the

photograph of the tree, were added photo-

graphs of details,—such as leaves, flowers,

fruit, bark, grain of wood, insect visitors,

attached ne.sts, etc.,—a valuable contribution

to science would result.

A WORD of special welcome must be

spoken to Chapter 771, of Adelaide, Austra-

lia, and also to the two Russian Chapters,
'
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— S16, Sliargorod, Podolsk, Russia, Sasha

Shei^Dtieff, Secretary ;
and 525, Savinstzy,

Poltava, Russia, Miss Julia Lcsscvitch,

Secretary,
—and to 752, of Tnskegec, Ala-

bama. Of the first, the President is Mr. W.
Catton Grasby, a member of the Royal
Society of Australia. Mr. Grasby has been

at the head of a Field-Club of Young Natu-

ralists in Australia for some time—a club

quite similar in its plan and objects to our

Association. Hs has lately made a tour of

the United States, partly in order to study

our methods of scientific a ad industfial edu-

cation, and he soon heard of the Agassiz
Association. It appealed t« him at once,

because it reminded him of his own society

in Australia, and so he made many inquiries

about it, paid 3'our President a most delight-

ful visit, and, as he bade us good-bye, he

said : "You may enroll our Field-Club as a

Chapter of your Association. Put us down
to start with at a hundred members. After I

get back we shall soon send a larger list.

We are your first branch in Australia, and

we will do our best to be an honor to the

Association." The two Chapters that come

to us from the far interior of Russia, ai'e the

first ever formed in that great empire, and

they are desirous of corresponding with some

of our American Chapters, with a view to

exchanging specimens, and becoming ac-

quainted with American thought. The last

Chapter is established in connection with that

well-known and most interesting college at

Tuskegec, wlTich has the sympathy and good
will of all who know its history.

REPORTS FROM OUR CHAPTERS OF
THE NINTH CENTURY, 801-900.

It is quite impossible to print all the

excellent reports which come to us from our

active Chapters. We therefore shall select,

hereafter, those which reach us most

proniply, and which contain most matter

of general interest. While, therefore, it will

be no reflection upon any Chapter, if its

report should be crowded out, it may be

considered a special commendation whenever

a report is crowded in !

806, Morristown, N. J., [A].—Our Chapter has

offered a prize to the member who shall hand in the

best note-book of personal observations. In July,

nine of our members went into camp at Lake

Hopatcong, N. J. This lake is about nine miles

long and two and a half wide. We had a delightful

and novel time. During the year we have held

twenty-five meetings, and have gained four new
'

members.—Ridley Watts, 48 Hill Street, Cor. Sec.

811, Nyack, N. Y., [A].
—Number of meetings

held during the year, nineteen. The subject for one

evening was " Cotton." We had specimens of the

plant in its various stages of development, also the

raw and manufactured products of the same. At

another meeting, the habits- and appearance of

many of the fresh-water infusoria were described,

and illustrated by drawings made directly from

nature. A talk on corals interested us another

evening, and beautiful specimens were shown.

Again, we listened to a lecture on the "Geological
Evidences of Evolution," illustrated by drawings.
Other subjects have been: "The History of the

Obelisk;" and "A Practical Lesson on the Crab,"

with specimens in the hands of the members. Dr.

Hensoldt, of Columbia College, kindly gave us a

most interesting lecture on "Star-Fish, Encrinoids,

and Sea-Urchins;" anc| Mr. Lilley, for many j'ears

a resident of Japan, spoke to us on the " Education

and Life of the Japanese." W£ devoted one evening
to a microscopical exhibition. These are, of course,

only a few of the topics that have engaged our

attention, but they may give a notion of our general

work. Besides all special topics, each member is

expected to bring a specimen, concerning which he

either gives or asks information. The new year

brings us an addition to our membership, and all

promise* well.—Emma Partridge, Sec.

833, Fall River, Mass., [C]. (Massachusetts

Archa;ological Chapter.)
— Our membership is

composed of amateur archaeologists of Massachu-

setts. We began on the first of May, with five

members, and have gained one. We were organ-
ized just before the long summer vacation, and are

now only fairly in working order. We shall be

glad to correspond with all who are interested in

archicology.
—Lynward French, Box 45, Fall River,

Mass.

834, Peru. Indiana, [BJ.
—Each of our members

has been studying some branch of natural science,

both by reading and by personal observation. One
member, for example, has been studying plants,

—
visiting certain marked plants once a week, noting
the progress of their development, and making
careful sketches and notes; another has made a col-

lection of seeds of the plants in this region.
—

^J.
E.

Walter, Sec.

S49, Boston, Mass., [H].
—Although wur time for

study is limited, our interest does not flag. Last

winter we took Professor Crosby's course in miner-

alogy, and this year we are attending his lectures.—
Abbie F. Brown, Sec.

S62, New York, N. Y., [W].—We have now
eleven members. We have held meetings every
two weeks. A botanizing excursion to Fordham
was one of the pleasantest events of the year. We
are now studying mineralogy.

—Florence L. Jack-

son, Sec.

867, Elizabeth, N. J., [C].
—Since our last report,

we have changed our Chapter room from our Secre-

tary's home to a room in one of our grammar
schools, where we have better accommodations, and

the use of the larger class-rooms for open meetings.

By thus meeting in a more public place, we'hope to

gain a finner foothold, and to interest mere people
in the work of the A. A. The number of active

members remains the same, bufwe have added sev-

eral to our honorary list—among them the princi-

pals of three of our schools. In April, two Chau-

tauqua Circles joined us in one of our meetings,

where we compared work and exchanged fraternal

greetings ;
and in May, the State Assembly met with

us. We have been represented in all the meetings
of the "Hill and Dale Club," and many observa-

tions have been made and specimens gained in this

way. In the new Chapter room, cabinets have

been built, and now contain—besides those yet to be

determined and classified— 127 mineralogical speci-

mens, 50 kinds of weod, and, in the herbarium, 155

mounted specimens. The various stages of the

process of refining crude petroleum are represented

by sixteen samples. These show the process re-

quired to make not only one kind of refined oil, but

the way in which the process is varied in order to

make oils for different purposes. Crude petroleum,
as it comes from the Bradford oil-wells, embraces in

its composition all the varied products in the form

of lubricating oils, wax, or illuminating oils. The
first product from the distillation of crude oil is very

light naphtha. As distillation progresses, the pro-
ducts become of heavier gravity, and vary in color

from a yellow tinge to a white, clear oil, followed bv

products of a bluish cast. For each brand of refined

oil, a distillate of a certain color and gravity is

required. After all vapor has been drawn from the

crude oil, a tar remains, which, when distilled at a

high temperature, yields lubricating oils. These,
as they distill, are nearly congealed with paraffine,

whj^li is pressed out, leaving clear, cold, test oil.

Our samples include :

Brudfard crude.

Light naphtha Gravity 7J' neaiimc

Heavy
" "

65 to fiS"
"

Light distillate "
Jo to 60 ."

Water-white distillate *'

^jj to 50
**

He.-ivy
" "

40 to 45
"

Refined oil, regular
"

44.5
'*

" " water-white "
4S.5

••

Tar " 20

Lubricating oil, unpressed and untreated.
' "

.
"

pressed
" *'

" " " " treated. *

Wool oil.

Crude scale, or unrefined paraftine, pressed from oil.

Refined wax, or steam-treated and refined paraftine.

Among the apparatus constructed by one of our

members, we have a microphone, for making low-

sounds more distinctly audible; and a galvanome-
ter, for detecting the existence and determining the

strength and direction of an electric current.—
Lilian Faulks, Sec, 134 Broad Street; F. B. Kelley,
Pres., 1061 E. Jersey Street.

576, Peru, Indiana, [C].—Our society is consid-

erably scattered, but the work is going on just as

vigorously as ever. The President of the society is

.in Albion, Michigan, attending college, the Treas-
urer is in Chicago, and the other members are

scattered. The Secretary has, since last January,
kept up a scientific column in a county paper, and
has endeavored, as far as possible, to fill it with
articles by local writers. Qiiite an interest has
been awakened all over the county, and the Secre-

tary has been amply repaid for his
la,bor by the

specimens—principally relics of the Stone Age—
that have been contributed to the scientific editor;

and. this work, arising out of an interest in the

Agassiz Association, is accomplishing much good.—G. B. Lockwood, Sec.

577, Providence, R. I., [E].—We have worked up
the fossil Carboniferous flora of our State prettv

thoroughly, and have a fine collection, with dupli-
cates to dispose of We have also added many
species to the Carboniferous fauna of the State,

including several insects and Crustacea.—Russell
W. Knight, 190 Broadway, Pres.

;
F. P. Gorham,

103 Knight Street, Sec.
•

SSo, Grand Rapids, Mich., [C].—For the past
year, our Chapter has been exceptionally busy.
During that tiine we have added to our collection,

125 species of Michigan birds, including 332 speci-

mens; about 30 new kinds of insects; some miner-
als, and 21 new species of birds' eggs. We have
made many interesting discoveries and observa-

tions, one of which was the finding of a nest and
the young of the Ruby-Crowned Kinglet, which had
never been observed before in the United States.

T. Gilbert White, Sec.

S82, Bedford, N. Y., [A].—For several inonths
there have been only irregular meetings of oiir

society, dming which a few geological specimens
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and fossils, have been exhibited, and various plants

shown and named. A collection of our native

grasses, hy Miss D. Marble, has advanced to forty

varieties. Our herbarium contains thirty-two spec-

imens. Our President gave' us an interesting

lecture on geology, and a friend gave us an illus-

trated lecture on the use of the blow-pipe in miner-

alogy. The society was broken up by the removal

of our Secretary and four or five members, and

reorganized on November 6 on a different basis.

Our members are now all adults, and we hope to do

some more serious work.—Mrs. Lea Luquer, Sec.

SS7, Grinnell, Iowa, [A].—During the year, our

Chapter has gained six active members. Two
members spent the summer travelling in this ^tate

and Nebraska and South Dakota. They sent home

very interesting accounts of their travels, and many
fine specimens. The members at home have been

busy with the work of the Chapter. In the spring

they found five birds never seen here before, and

found the nests of four not before known to breed

here. Several new and rare species of butterflies

were collected. Six members attended the Sixth

Convention of the Iowa Chapters, at Oskaloosa, in

August. Our Chapter was awarded first honor for

work done. We have divided our work into depart-

ments, each department being given to two or more
members. We are still working for the government
under the departments of bird migration and for-

estry.
—Lynds Jones, Sec, Box 1766, Grinnell, Iowa.

891, Schenectady, N. Y., [B].
—We have gained

three new members during the year. The prepara-
tion of note-books is now in progress, the member

having the best to be exempted Irom all Chapter
dues for six months. Our meetings, in which the

greatest interest is taken, are held twice a month in

the Union School Building.
—S. Frances Winans,

159 Lafayette Street, Sec.

A CORDIAL invitation is extended to all our

readers to join the Agassiz Association.

Blanks for application will be furnished on

request. 'Address all communications for this

department to Harlan H. Ballard, President

of the Agassiz Association, Pittstield, Mass.

^

^
[Written for "The Out-Door World."]

PHOTOGRAPHY.
THE CAMERA ABROAD.* /

BY ELLERSLIE WALLACE, M. D.

The first steps on German soil made by the

arriving traveller, or "einwanderer," as they pic-

turesquely call him, cannot oft'er anything very
remarkable for the camera. Bremerhaven, the port
of Bremen, is a dull seaport town, and almost the

only objects of interest are the docks and yards of

the North German Lloyd Steamship Company.
These, however, will repay a visit to those inter-

ested in marine matters. Subjects for the camera

might be found here, but not the characteristic and
beautiful ones of other cities and towns. A ride of

about seventeen miles by rail brings us to Bremen,
and here we immediately find ourselves in a city

thoroughly European in character. The guide-
books give short historical sketches of these old and
famous towns, which should by no means be ne-

glected, and 'this reading will at once make plain
how and why the present beautiful "

Contrescarpe,"
planted with fine old trees, came to take the place of
the old city walls of the middle ages.
Those who stay at Hillmann's Hotel on the Con-

trescarpe, will find themselves well and centrally
situated for excursions about the town, both in the

old and the new quarters, and will also enjoy the

great treat of occasionally hearing the fine military
band play. The musicians are under strict army
discipline, and are frequently ordered out to the

Contrescarpe to play on Sund.iys in the forenoon,
and sometimes, also, on week days, quite early in

the morning. I was awakened about seven in the

morning from my first night's rest in the Father-

land, by this incomparable band, consisting entirely
of wind instruments. Although greatly fatigued
from the previous daj', the interruption to my sleep
was a most welcome one. These open-air concerts

have for years been a feature of German life, and
those of our young friends—and older ones, too, for

that matter—who are musically inclined, will find

them very delightful.

A short walk through the quaint, narrow streets

brings us to the Rathhaus Platz. This is a very

picturesque place; the Cathedral is at one end, and
the curious old Rathhaus, or State House, at the

side, with a colossal statue just in front, that adds

not a little to the picturesque, old-world, and

thoroughly German appearance of the square. A
very effective view of this fine old building may be
taken from the opposite side of the square, from a

sort of raised stoop in front of the shops; and
another one from the extreme left-hand side of the

Cathedral, opposite the Exchange. This view will

give the end of the Rathhaus, with the principal
(acade nicely foreshortened, and a glimpse down the

street leading from the square to the Church of St.

Ausgarius, the tower of which makes a pretty bit of

distance in the picture. If the front of the Rath-
haus is attempted, it should be done before noOn,
and care taken to choose a time when there is no
market being held in the square. The farmers put
up umbrellas, and have heaps of stuff of all sorts

littering up the pavement, and it makes a very poor
foreground for such a fine specimen of ancient

German architecture. Permission from the town
authorities could doubtless be obtained to make
views of the great hall on the second fioor of the

building. However this may be, the visitor should

by no means neglect to visit the cellar of the build-

ing. The Bremen Rathskeller is famous for its

great wine casks, second in antiquity and capacity

only to the great tun at Heidelberg. The cellar is

used as a restaurant, and the great casks are shown
on payment of a small fee.

The Cathedral is rather a plain structure, com-

pared to many of the continental churches, but it

has an imposing appearance on the square; and a

visit to the crypt, where the air is so dry that bodies

are said to keep indefinitely without decomposition,
will repay the curious.

The country around Bremen has numerous
features in common with Holland, although the

ground does not lie quite so low. To put a photo-

graphic meaning to this expression, let me say that

there is absolutely nothing to take, save here and
there a thatched barn with its cross-timbers, and an

occasional windmill. These windmills, however,
are fi-equently very picturesque, and some of the

larger ones quite imposing. A good-specimen will

well be worth an exposure. The question might
arise, whether to take it while at rest, or to try an
instantaneous exposure while the huge arms were

rapidly turning. I must leave this to the amateur
to decide for himself, merely hinting that the latter

will require a very quick shutter and a quick plate.

These mills, even when quiet, . are picturesque

objects; and a nice, sharp negative, with the expos-
ure well timed, and a sky with clouds back of the

arms, relieving their delicate wood-work, will be a

very pretty addition to the stock of negatives.

My route led me from Bremen to Dresden, via

Leipzig. Those who may follow in this track will

find much to interest them in a city like Leipzig, in

an historical point of view, and some fine modern
buildings to photograph. The new Book Exchange
makes a very fine picture, and there are numerous

private houses that are beautiful enough to devote a

plate or two to. There are but few ancient build-

ings of any interest here.

In Dresden, there are plenty oC subjects. The
Russian Chapel is a beautiful specimen of its class,

and makes a very effective photograph, as I can say
from my own experience. The various churches,

also, are picturesque, and may be conveniently

photographed, owing to there being plenty of space
around them. None but those who have experi-
enced the difficulties of getting good photographic
views of buildings when obliged to work "close-on,"
as it is tecjinically termed, can fully appreciate the

value of these open spaces.

A few days' work in Dresden, and I was obliged to

leave for the charming old town of Nuremberg, of

which I will speak in my next.

PRACTICAL PHOTOGRAPHIC POINTS.

Sulphite of Soda in Developing. — Having
found on analysis that numerous .samples of sul-

phite of soda, sold as chemically pure, contained

carbonate of soda, I have worked with a specially

prepared sample, absolutely free from carbonate.

One hundred c. cm. of a 25 per cent, solution of

this salt, with 1% grammes of Pyro. added, devel-

oped the picture under normal conditions (.'), more

slowly, indeed, than the commercial salt, or than a

bath to which carbonate of soda had been added
;

by allowing time, the required density is obtained.

The fog appearing on under-exposed and over-

developed plates is not seen when using this

developer. Plates exposed in the worst possible

light have been left soaking in this developer for

from eight to nine hours w;ithout veiling or frilling.

The solution may be used repeatediv, and in well-

corked bottles will keep for a long time. I have

kept a bath for five months in which eight to ten

plates had been developed ; there was hardly any
discoloration, and it worked as well as a fresh solu-

tion. After many trials, I have come to the conclu-

sion that the above conditions are the best, and that

carbonate of soda should only be added when the

development proceeds too slowly.
—P.\UL Poire, in

Annals of the French Academy of Sciences.

We have frequently in these columns deprecated
the use of ruby light in the developing-rooni, on

account of tli£ strain upon the eyesight. Every
now and then we find ourselves supported in this

view by the experience of some operator of ability,

or even of world-wide fame. An article in the

Archiv, describing the studio of Schaarwachter, in

Berlin, says: "In the dark-rooms the work is not

done>by ruby light, but by a combination of green,

orange, and opal glass, which admits a light almost

white. It not only saves the eyes, but makes it

much easier to observe and control the develop-

ment."

Those of our readers who are old-fashioned

enough to possess a rolling-press for prints, will be

pleased to know that it has been recommended as a

speciallv valuable form of physical exercise by high

medical authorities. They declare that there is no

class of machines, in the use of which an equal

amount of bodily exerci.se can be expended in a

given time without over-fatigue, to compare with

those worked by a winch, or—what amounts to the

same thing
—by the turning of a large wheel by a

handle. The theory is, that the whole muscular

system is brought into play, but particularly those

portions about the hips, the spine, and the arms.
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merits. No punishment would be too severe

for the person who would knowingly sell

this murderous mixture for such a purpose.
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AUSTIN P. NICHOLS, S.B., .

WILLIAM J. ROLFE, Litt.D.,

.... EtlUor.

Associate Editor.

It is with deep regret that we announce

the death of Dr. S. F. Landrey, at Logans-

port, Indiana, on the 25th of January last.

Dr. Landrey was a valued contributor to the

Science News for several years, and our

business relations with him led to -a full

appreciation of his noble character and high

scientific attainments. Dr. Landrey was

fifty-six years of age, and his death was

caused by consumption.

The Medical Summary, which, under the

successful editorship of Dr. Wells, has been

a feature of the Science News for the past

three years, will, for the present,- be con-

ducted by Dr. C. E. Washburne, of New
York City. Dr. Wells has been obliged to

resign the work, owing to the pressure of

other engagements ;
but we have no doubt

that it will continue to be of as much interest

and value as formerly to the large number of

physicians among our readers.

The disbandment of the American Psychi-

cal Society is a matter to be greatly regretted

b}' all persons interested in scientific pro-

gress. Tiiere is no class of phenomena
more worthy of systematic study than those

mysterious occinrencA which it lias been tlie

province of the society to investigate. We
understand that tlie principal cause of its

dissolution was a lack of interest and finan-

cial support, and it is to be hoped that suffi-

cient encoiuagement may soon be given to

lead to the re-establishment of a society

which, at the least, has rescued an important

class of natural phenomena from the hands of

religious fanatics and peripatetic charlatans.

AlthoHgh the society has no longer an inde-

pendent existence, some of the members will

continue to carry on its work as an auxilliary

to the original British organization.

Speaking of adulteration, a correspondent
sends us some specimens of an ingenious

fraud in the shape of artificial coflee-beans,

apparently consisting of burnt flour, made

into a paste, with some albuminous substance

to prevent their entire disappearance in boil-

ing water. A few genuine coflee-beans are

mixed with them to gi\e a flavor to the bever-

age, and the total cost of the mixture is said

to be three cents a pound. Although the

artificial berries closely resemble the "genuine

ones, a careful examination of the interior,

in comparison with a genuine berry, will

show the difference at once ; and this is, per-

haps, the easiest way to detect the fraud,

where more complete tests are not available.

A SAD accident is reported from Bloom-

ington, Illinois, where a retort in which

oxygen gas was being generated, exploded

in the midst of a class of students, destroying

the eyesight of the instructor, and seriously

injuring a large number of pupils. No par-

ticulars are given, and we are at a loss to

account for the cause of so violent an explo-

sion, unless the binoxide of manganese used

in the experiment was adulterated with char-

coal or coal-dust, as has occasionally hap-

pened. These s-ubstances, when mixed with

chlorate of potash, would form a violently

explosive mixture, and the greatest care

should be taken to obtain only pure materials

for this, as well as all other chemical experi-

TnE dairymen of this State are making
frantic efforts during the present session of

the Legislature to have a bill passed prohibit-

ing the artificial coloring of oleomargarine,

and thus preventing its sale in free competi-
tion with genuine butter. As there is not

the slightest objection to the use of oleo-

margarine as food, and as at least nine-tenths

of all the butter sold in the State owes its

yellow hue to artificial coloring-matter, there

seems to be a good deal of assurance in this

demand of a limited class of producers for

"protection." The whole history of oleo-

margarine legislation is a curious and most

unpleasant example of the success with which

State autiiority may be invoked to interfere

with private industries and the natural laws

of supply and demand.*
. A meteorite fell at Migheni, in Russia,

on the 9th of June last, which was remarka-

ble in containing about five per cent, of

organic matter, in tlie shape of a yellow sub-

stance readily combustible and soluble in

alcohol, closely resembling resin. It also

contained two per cent, of an inorganic body
which is, apparently, a metallic salt of a new

element allied to tellurium, altiiough it has

not been fully investigated. The presence of

organic matter in this celestial visitor is cer-

tainly an extraordinary occurrence, and must

be held to indicate either the previous exist-

ence of living organisms on these bodies, or

else— as seems more probable
— that under

certain conditions, such as we may suppose
to prevail in the interior of the earth, carbon

and hydrogen may imite to form organic

substances. The bearing of this theory upon
the formation of petroleum and natural gas
is evident, and, whatever may have been

the genesis of this irieteoric resin, the dis-

covery is of the highest importance.

Dr. Phipson, of London, has published a

paper in which he attempts to prove that the

difference between the various elements is

not in the atoms themselves, but in the space
between the atoms, to which he gives the

old-fashioned name of phlogiston. He claims

that each clement is composed of a system of

atoms—all alike in size, weight, and form.

This theory, although, of course, unprovable
with our present knowledge, is of interest as

showing the tendency among chemists, at

present, to refer all the different elements to

one primitive form of matter. A theory,

however, which apparently confers the prop-
erties of matter upon space is rather an

incomprehensible one, and not likely to meet

with general acceptance.

H. O. TuMLiRZ has calculated the mechan-

ical equivalent of the force of a ray of light,

and comes to the conclusion that, under cer-

tain standard conditions, the lighl received

through the pupil of the eye in each second

of time, represents a quantity of work which

would reqtiire i year and 89 daj's to raise the

temperature of a gramme of water 1° Cent.-

This amount, it may be noted, is so infinitesi-

mally small as to be quite beneath the bounds'

of human comprehension.

In continuing his researches upon the

atomic weights.of oxygen and hydrogen, Pro-

fessor Cooke has determined the specific

gravity of liydrogen by direct weighing of a

glass balloon filled with the gas. A new
feature of the process is the determination of

the weight of the empty globe, by first

weighing it when filled with carbonic

dioxide, and afterwards determining the

weight of this gas by tlie well-known

methods of organic analysis. The new de-

termination confirms the former atomic

weights of oxygen obtained by Professor

Cooke and Lord Rayleigh by other methods,
the average value of Lord Rayleigh's deter-

minations being 15.SS4, of Professor Cooke's

first determjnation by chemical methods being

15.883, and by his last experiments 15.891.

Althongii the atomic weight of oxygen is

undoubtedly below 16, Professor Cooke con-

siders it best, for various reasons, to assume

it to Be the whole number, and leave the value

of hydrogen to vary, as our increasing know-

ledge may indicate. Professor Cooke's origi-

nal paper, which is published in the Ameri-
can Cheviical Journal, is of great interest

as an illustration of tlie refinements and pre-
cautions required in modern scientific inves-

tigations.
<*v

At this season of the year a good deal is

heard of the injurious nature of the "burned
air" which is given off' from the furnaces

used in heating our houses. It is impossible
to "burn" air, and there is no chemical

change whatever caused in it by being
heated in a furnace. If the furnace is gas-

tight, and does not heat the air to too high a
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temperature, it is a perfectly safe and health-

ful means of warming buildings. The dis-

advantages of a furnace are due to other

causes than from its "burning" the air. It

is also a mistaken idea that steam heat is

moister than any other kind. Air heated by

passing over a radiator is in exactly the same

condition as when heated by a furnace, and

tlie only possible way in which it could be

moistened would be by the escape of steam

from a leakv valve, which, however, is by no

means an uncommon occurrence in many of

the radiators in use.

PRE-HISTORIC ROCK INSCRIPTIONS
IN SWEDEN.

No part of Europe has given richer returns

to the student of archasology than the countries

of Norway, Sweden, Denmark, and, perhaps,

Finland, generally grouped together under

the name of Scandinavia. From the verj'

earliest times they seem to have been occu-

pied by a large and

energetic popula-

tion, and the nu-
- merous deposits of

weapons, imple-

ments, and utensils,

—whether of stone,

bronze, or iron,
—

show a perfection

and beauty ex-

ceeded or scarcely

equalled b\' those

of no other pre-his-

toric races.

The advanced

state of the early

civilization indi-

cated in tlie Scan-

dinavian coimtries,

tends to confirm

the doubtful theory
that the great Aryan immigration startctl

from this region ;
or that more prepos-

terous assertion, tliat the north polar

regions were the true cradle of the human

race, and were, in former times, blessed

with a temperate climate and a luxurious

vegetation. No scientist of any reputa-

tion, however, supports this wild idea, and

the best authorities consider that the use of

bronze and other metals was introduced into

the Scandinavian countries from other parts

of Europe, and did not originate with the

ancient inhabitants, no matter to what per-

fection they afterwards brought the foreign

arts.

M. Victor Rydberg has recently been

studying the curious rock inscriptions which

are quite abundant in Sweden. We repro-

duce two engravings of these cuttin»s, one

(Fig. 1) showing a ledge near Bohuslan cov-

ered with representations of boats filled with

men,, and the other (Fig. 2) showing the

details of a similar rock sculpture in the

parish of Brastad. The age of these sculp-

tures is still in doubt, but the best authorities,

including the Marquis of Nadaillac,—from

whose description in La Nature we repro-

duce the accompanying engravings,—agree
in referring them to the age of Bronze,"which
came to a close not later than 1500 B. C.

This age is particularly indicated by the

wheel-shaped solar emblems, shown in Fig.

3, and the absence of the svast/'ka, or sacred

symbol of the Aryans, which was not intro-

duced into Sweden until after the commence-
ment of the age of Ir(5n.

The objects represented in the Swedish

rock sculptures are very numerous. The
ancient boats, with high bow and ornamented

stern, are very common, and were probably
the models after which the later ships of the

Vikings were constructed. Many animals

are represented, including oxen, foxes, dogs,
various birds, and reindeer attached to a

sledge. Hmnan figures, are common, and

of Sweden, the peasants deposit in these

cupules ofierings for the souls of their

departed children, whiclr are supposed to be

wandering in space, waiting for an oppor-

tunity to enter once more into a human body.

Fig. 1.

generally represented as naked, but some-

times clothed in a long robe descending to

the feet. Certain of these figures are appar-

ently represented with tails, but this is

undoubtedlv an unskillful attempt of the

ancient sculptor to represent the extremity of

the arm.

At Tanum a certain number of men are

represented as walking in Indian file, and

deprived of their arms. These are supposed
to represent captives in war, submitted to a

cruel mutilation ; or, more probably, it is

only another indication of the sculptor's lack

of skill. Other inscriptions closely resemble

those of the North American Indians, and

suggest the question of a possible ancient

emigration to this country. Many religious
j

symbols have been noted, such as wheels,

crosses, and cupules, or cup-shaped depres-

sions, doubtless connected with ancient

religious rites. To this day, in certain parts

Fig. 2.

The future study of these inscriptions,
which M. Rydberg has so successfully beg-un,
will undoubtedly greatl}^ increase our know-

ledge of those interesting pre-historic times

of which so many relics have come down
to us, but of

which we realh-

know so little.

All our historical

records are but of

yesterday, and we

cannot doubt that,

back of the races

of which \\e have

a direct know-

ledge, the earth

has been inhabited

for many thousands

of years by suc-

cessive generations
of men, who have

left scarcely any
more traces of

tlieir existence

than the leaves of

the trees in their annual growth and decay.

[Original in l*opular .S'ciCHc'C Xews.}

BRIEF STUDIES IN BIOLOGY.

BY PROF. JAMES U. STOLLER.

11.

fllE HYDRA.

As a bubject for our second study, we inay take

the, little animal found everywhere in ponds attached

to the (' nes of water plants, called the hydra

{Hydra viridis or Hydra fiisca.) This animal,

which is a sort of classic in zoology,
—having been

famous since 1744, when Tremblej, the Swiss natu-

ralist, did his curious experiments upon it,
— is a

representative of the second great division of the

animal kingdom, viz. : the Coelenterata.

The general form and aspect of the hydra, as seen

under a low power of the microscope, is shown in the

accompanying figure (page 43.) It is seen that the

body consists of a trunk-like part, attached at its base,

and of six or eight radiating arms, or tentacles, at

the free end. (The bud-hydra connected with the

trunk will be referred to below.) The mouth is

situated at the free end, and opens into the body-

cavity, which is simply the hollow of the trunk.

The body-cavity is also the stomach, and it is from
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the fact that the digestive cavity is thus one and the

same with the cavitj of the body that the group of

animals wjiich the hydra typifies receives its name,
the word Coelenterata meaning hidden stomach.

Thus the bodily structure of the hydra is exceed-

ingly simple. While in all higher animals, from

worms to mammals, there is a digestive tract, or

alimentary canal, separate from the general cavity

of the body, in the hydra a single cavity suffices.

Food taken in at the mouth moves about freely in

this cavity, undergoing digestion the while. Should

any innutritions matter be swallowed with the f»od,

it must be passed out of the body by the same open-

ing that it entered, that is, through the mouth.

Moreover, in this simple, sack-like animal there are

no internal organs at all, the work of food-digestion

being performed by the action of the cells that com-

pose the walls of the body, and the circulation of

the fluid product of digestion (blood) being effected

by the general movements of the body.

Having thus noticed the general features of the

hydra, we may now pass to a more detailed exami-

nation. By the use of the microscope it can be seen

that the body is made up of two layers of cells—an

outer layer, or ectoderm, and an inner Jaycr, or

cndoderm. If the cells of the two layers be exam-

ined and compared, they will be found to differ

somewhat. While—like all unmodified living cells

—
they consist of minute bits of protoplasm, each

having a nucleus, those of the ectoderm have a

different form, and, as experiments show, possess
difterent active powers, from those of the endsderm.

If a few ectoderm cells be isolated and examined

under high magnification, they will be foiXid to be

drawn out at their inner ends into long processes.

In the living animal these processes lie between the

two layers, and extend longitudinally. Now, to

understand their use, let us observe what happens
when a hydra, extended at full length and swaying
its body to and fro in the water, is lightly touched

by a needle. The body—a quarter of an inch in

length when extended—is quickly contracted into a

small rounded mass. The little creature thus pos-
sesses the 'power of contracting its body to a

wonderful degree, and it has been found that it is

the processes of the ectoderm cells in which this

power of contractility lies. What we learn, then, is

that these processes have the' same function that

belongs to muscle-tissue in the higher animals.

And, as the endoderm cells are not provided with

these processes, we see that the latter differ from the

former both in form and in physiological properties.

We may now examine the endoderm cells. They
are of an irregularly spherical form, and have scat-

tered through their substance small grains of a

green color. It is the possession of cells containing
this green coloring substance that makes the hydra
almost unique among animals : for this green mat-

ter is chlorophyl, the same substance that gives to

plants their characteristic color. Now, in plants,

chlorophyl has a very important function : it enables

the plant to utilize the sunlight in the making of

starch, sugar, etc., out of things taken from the air

and soil—as water, carbonic acid, and ammonia.
The interesting question thus arises, whether chlo-

rophyl serves the same use in the hydra. This

point has not been finally determined. It is known
that the hydra, like other animals, seizes and feeds

upon organic bodies as food, but whether it is also

able to derive food-matter from inorganic com-

pounds, by means of the chlorophyl-grains, is not

yet known.

But what is certainly known in regard to the

endoderm cells is, that they are brought into con-

tact with the organic compounds swallowed as food

by the hydra,
—since these cells line the stomach-

cavity,
—and seem to digest them. At any rate, the

food-matter, consisting chiefly of minute animals,
is gradually absorbed by the living cells, and thus

the life of the hydra, as an animal, is preserved.

And here we may point out a biological principle
of fundamental interest. Any living body, plant or

animal, is an aggregate of cells, and the iife of the

body is the in toto life of the cells. It is understood,

of course, that we are here speaking of life as

ritalitf/, not as conseioiisiiess. The principle is, that

life, considered as that state of the body which is

opposed to death, is the product of the unified life

of the component cells.

The biology of the hydra is especially interesting
in regard to the ways in which the function of

reproduction is effected. We do not commonly
think of one animal being derived from another by
a process of budding, just as one branch of a tree

grows out from another. Yet this is one of the

ways in which new generations of hydras are pro-

duced. The cut shows a young hydra, formed by
this process of budding, still affixed to the parent
animal. During the time when they are thus con-

nected, the body-cavities of the two are continuous,

so that food swallowed by either is available for the

nourishment of both. Sometimes . the bud-hydra
will itself give rise to another, .so that three genera-

tions of hydras will exist in one body. After a

time, the buds detach themselves from the parent

and begin an independent career.

Reproduction by budding occurs only during the

summer. At the approach of cold weather another

process takes place, whereby the hydra perpetuates

its kind. A small protuberance appears upon the

trunk, just below the tentacles, and a second, larger,

rounded growth farther below. Now it has been

found out that these parts are sexual organs; that

in the former, male cells are developed, and in the

latter, an ovum, or female cell. The male cells

eventually escape from their covering, and, by
means of vibrating, hair-like processes (called cilia),

swim through the water to the ovary, or sack con-

taining the ovum; then, penetrating the wall of the

ovary, they unite with the ovum, which is then

capable of developing into a new hydra. But this

does not take place until the next spring, the fer-

tilized ovum remaining at the bottom of the pond

during the winter.

Let us notice that one method of reproduction

shown by the hydra is non-sexual, and the other a

true sexual one; also that these take place alter-

nately. The same is true of many of the lower

organisms, both plant and animal, and the whole

process is spoken of as an alternation of generation.

The manner in which the ovum develops into a

full-grown hydra is, briefly stated, as follows : The
cell divides into two; these grow and, dividing

again, give rise to four; the procEss continuing,

eight, sixteen, etc., are successively produced. The

aggregate of cells thus formed is a rounded, mul-

berry-like mass, and the embryo hydra is then said

to be in the morula stage. A little later, the cells

arrange themselves into two layers, thus passing
into the gastrula (little stomach) stage. These two

layers are, respectively, the ectoderm and endoderm.
The cells composing them, at first pretty much
alike, soon take on the distinctive characters (noted

above) of these two layers in the fully developed
animal. That is to say, the cells become differ-

entiated into layers, or tissues, having definite and
characteristic properties. Meanwhile, about an

opening (the mouth) in the wall of the gastrula,
the tentacles grow out, and development is complete—a new hydra has been formed.

Now the development, or embryology, of all

animals is, in its earliest stages, substantially like

that of the hydra. All begin as a simple cell, and

pass through the morula and gastrula stages; and
in all, the cells gradually arrange themselves into

groups, thus forming tissues. At first, taking the

case of an animal of high organization, there is no
muscle, bone, nerve, or other distinct tissue

; but,

gradually, the undifferentiated cells fall into groups,
take on distinctive characters, and thus build up the

complex body. These are the fundamental facts of

etnbryology.
Union College, Schenectady, N. Y.

fOi-iginal in t'opular Svienfe News.\

AN ANCIENT INDIAN VILLAGE SITE.

IIY VVAKREN K. MOOKEIIKAI).

For Several centuries there flourished in certain

spots throughout the fertile Ohio Valley, large and
small towns inhabited by aborigines, who gained
their subsistence by hunting, fishing, and limited

agricultural pursuits. Many of these villages

occupied the same locality year after year; some
of them might have retained their position at the

present day but for the settling of the country by
the whites. Those who study the ancient Indian,
and who have become expert in field searches, can

readily distinguish the spots occupied by these

towns by the refuse—such as broken pottery, flint

and stone implements, burnt rock, etc.—that thickly
strews the surface. Often these objects have lain

exposed to. atmospheric agencies for so many years

that they present the appearance of the natural sur-

face rock in color.

The Indian towns were most numerous in the

State of Ohio, for it is in her river valleys that we
find field after field covered with diversified forms of

rude implements in various stages of manufacture.

The valley of the Little Miami River, for a distance

of seventy miles, was occupied by quite a numerous

people. At Old Town, in Green County, we find

the first large village site, at the forks of the river,

where it is swelled to a considerable size by the

influx of Caesar's Creek. From this point to its

junction with the Ohio River above Cincinnati,
towns were located every one or two miles.

At the station on the Little Miami Railroad

named Fort Ancient (in honor of a large pre-historic
earthwork upon the hills above), the largest Indian

town fouml in the entire valley was once situated.

The railroad runs parallel with the river for some
distance, and is two hundred yards east. Extending
between tlie base of the hills and the river, for a

distance of half a mile, and having a breadth of
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three hundred vards, is this Indian camp. The
refuse is thickest between the railroad and the river.

There seems to have been but little occupancy east

of the track. This peculiarity can be easily

accounted for, because the Indians always choose

to have their wigwams located as near the bank of

the stream as possible ;
hence the greater number

crowd to the river front. The presence of so many
persons would cause a heavy deposit of wigwam
refuse.

There is nothing upon the surface in the river

bottoms at Fort Ancient. The deposits range from

two to five Teet in depth, with layers of loam alter-

nating, and thus indicating occupancy at three

distinct periods. When our survey located at Fort

Ancient, in July of last year, we began
"
prospect-

ing" in various portions of the ijieadows lining the

river by sinking small excavations here and there.

The river at this place has banks from twelve to

fifteen feet in height. It has cut into the rich, soft

soil, and is rapidly wearing down the east bank. In

its encroachments upon the farms it washed out

considerable pottery and animal bones. Those who
first learned of this informed me, and I went to the

spot to investigate. From what I could learn I had

formed the opinion that tliere was a cemetery some

feet below the present surface. The subsequent
examination of the place proved that a few persons

had been interred, but that the site was occupied
more as a town than as a burial spot.

The first few holes sunk struck one of the most

populous portions of the village. As soon as the

discovery was made, broad trenches were run in

various directions, and extended for several hundred

feet; thus a great portion of the town was laid bare.

At a depth of two feet from the surface, a thiri layer

of ashes was found intermixed witli burnt rock,

pottery, fragments, and broken animal bones.

This deposit was made by the last village, and can-

not be very old. The deposit of sand and loam

above is due to the encroachments of the river,

which overflows its banks every few years, and

leaves in one place heavy layers of mud, while in

another it may erode and transport the soil to some

distant point. The pottery and bones found at a

depth of two feet from the surface do not look as

old as those occurring further down, nor are the

bones in as decayed condition, but are quite well

preserved. It is a remarkable fact that the pottery

found on the later village occupation is plain, while

nearly all that found in the earlier epochs is deco-

rated and of a superior finish.

Four feet from the surface a uniform layer of

relics occurs. In this many shells of the fresh-

water unio and the backs of the land tbrtoise are

found. There is little or no burnt rock, the pottery

is very common, and not a few flint knives, broken

arrow-heads, and useless celts may be gathered

from every excavation. The village that deposited

the layer must have occupied this region several

hundred years ago. In spots the accumulation of

ashes is several feet in thickness
;

it is in these ash-

pits that we find many bones of birds, fish, and

beasts. Some of these bones have been split

lengthwise to extract the marrow. From hundreds

of split bones (nearly always bones of the extremi-

ties) of deer and bear, we ascertain that the natives

consider^ the marrow a very great delicacy. In

estimating the age of the second village, a number

of things must be carefully considered. It was

occupied when the country was quite heavily

wooded, and the two feet of accumulated soil is due

to the decaying vegetable matter. The .j-iver has

been subject to sudden rise and fall, to %pring floods

and summer droughts, since the country has been

cleared. Before the . timber was destroyed, the

channel held an even stage of water the year round.

Of course, the winter floods came and caused high
water for a time, bufthe stage was more even—
there were no extremes. The meadows along the

banks were in many places vast swamps; the creeks

and tributaries were clogged by fallen trees and
brush

;
the river itself was retarded in its course by

piles of drift. The thick woods that lined each

bank were undermined in places by the current cut-

ting into the bank. The trees fell out into the

stream and checked the rapid flow of the water.

Old settlers have told me that in 1810 to 1820, when

they first visited the Miami Valley, the country was

heavily timbered, that swamps lined the river

margin, and that sudden floods were of rare occur-

rence. All this being taken into consideration, we
can readily see how much longer it would take the

soil to accumulate between the second and third

epochs than between the third and the present
surface of the meadow.
Below the second village site there is one foot of

black soil which contains nothing whatever. Below

it, or five feet from the surface, lies the heaviest

deposit of all three—the one made by the first

aborigines who occupied the site. This layer varies

in thickness, and contains the most artistically deco-

rated pottery, I ever saw. (The pottery is fragmen-
tary.) The bones of the following birds, fish,

reptiles, and animals have been found and identi-

fied : Turkey, quail, hawk, duck, owl, gar, cat-fish,

turtle, bear, deer, elk, wolf, rabbit, raccoon, squirrel,

ground-hog, musk-rat. Many mussel shells were
found whi%h have been perforated- in the center.

The finger thrust through this perforation would
render Irhe manipulation of the large shell easy, and
thus they were used as scrapers, cutters, and

dippers. Some of these shells were 4% by 7 inches.

Ashes have a wonderfui preserving power; there-

fore the most minute bones, and even the scales of

fish, were almost as perfect as the day they were
thrown down, although centuries may have elapsed
since these bones and scales were a part of live

animals,and fishes. In some places we found bone
awls and perforaters, made from the bones of the

turkey and deer, and having very sharp points.
These were undoubtedly used as needles by the

squaws in the manufacture of hunting shirts, leg-

gins, moccasins, etc.

It was the custom of some of the tribes of Ameri-
can aborigines to bury, children underneath the

wigwam in which they died, or at the edge of the

village. No doubt this custom was practiced here,
for in the course of the excavations the skeletons of

three children were found, accompanied by small

ornaments of bone and unio shell. These skeletons

were poorly preserved, being but eighteen to twenty
inches below the present surface in two instances,
and three feet and a half deep in three other cases.

The bodies were walled in with large, flat, water-

worn slabs of limestone, transported from the river

bed near by. The stones were placed on edge at

the head and feet and on each side of the body.
One large one served as a covering to the rude
tomb. I think these infant'burials were made by
the inhabitants of the third village, as the lower

layers in the case of the deeper graves have been
disturbed. The reason that the skeletons are so

much decayed is because they are not surrounded

by ashes, as are the other deposits, and because the

floods fill the torpbs with water, causing rapid

decomposition of the bones.

Smithsonian Institution, Washington, D. C.

[Specially Ob.served tor Po2>ular Science News,]

METEOROLOGY FOR JANUARY, 1890.

TEMFERATUKK.

Average Thermometer.

At 7 A. M 27.90°
At 2 p. M 30.71°
At 9 p. M 32.24°
Whole Month .... 32.24°
Second Averag;e . . .i 33.20°

Last 20 Januarys

Second Average

24.49°

24.28°

Lowest.

17.50°
in 1875.

Highest. Range.

64°

59°

64

34.00"
in 1889

4>

48°

54°

54°'

16.50°

16.59°

Chemical names for streets have been adopted
for a certain Australian town. Argent, Beryl, Co-

balt, Kaolin, Iodide, Oxide, Bromide, and Sulphide
are favorites. It is significant that along the latter

are situated churches and recreation grounds.

We have another remarkably- warm January to

report, exceeded only twice in twenty years, namely,
last year (see above), and in i8So, when the tem-

perature averaged 32.98°. The lowest point reached

the present January was 10" above zero, on the 25th,
and the highest 64°, on the 2d. The loth was the

coldest day, with an average of 12 33°, and the 2d

was the warmest, with a mean of 57.33°. The 20th

was the next warmest, at 46.66°, and the nth the

next coldest, at 17.66°. The first week averaged
41.48°—so near mid-winter! In the twenty-one
observations the mercury went below the freezing-

point only five times, and the extremes were 22°

and 64 -. The loth had the least range of any day,

being only 3°, and the 25th the widest—30° in four-

teen hours, of which 26° occurred in seven hours,
an average rise of nearly 4° per hour! There were

only nine days when the mercury stood below the

freezing-point at 2 P. M.. Such warm and change-
able weather in mid-winter was unfavorable for

health, and "la grippe" prevailed, with a number
of deaths from this now memorabje disease.

SKY.

The face of the sky, in 93 observations, gave 43
fair, 16 cloudy, 21 overcast, S rainy, and 5 snowy,——a percentage of 46.2 fair. The average for the

last twenty Januarys has been 53.7 fair, with ex-

tremes of 40.9 in 18S4, and 61.3 in 187S and 18S8.

January has been less fair than the present only
three times in the last twenty years. The morning
of the 13th was foggy, and the 22(1 and 28th were

clear and cold. Only a few- days could be called

fine.

PRECIPITATION. \
The amount of rainfall the last month, including

4.5 inches of snow, melted, was 3.04 inches, while

the average for the last twenty-two Januarys has

been 4.83, with exti-emes of i So in 1871, and 8.85 in

1S89. The "
Signal Service" at Boston reports this

to be the driest January in twenty years, while my
record gives seven drier than the present, illustrat-

ing how different localities may vary in this respect,

though not very far distant from each other. The
small amount of snow fell on four different days,

between the loth and 27th, and soon disappeared,,

leaving the ground usually bare and often muddy.
Only two days of imperfect sleighing thus far, andi

the prospect for a good ice crop is now quite:

unfavorable.
PRESSURE.

The average pressure the past month was 30. iir

inches, with extremes of 29.44 on the 8th, and

30.75 on the 1st,—a range of 1.31 inches. This
is the highest average for January on my record.,

and has been exceeded but twice in all the months
of the year. The average pressure fpi* January in

seventeen years has been 29.921 ijiches, with ex-

tremes of 29.840 in 1879, aid 30-111 in -1890,
—a

range of .271 inch. The sum of the daily variation.s

the last month was 11.39 inches, giving a mean
daily movement of .367 inch—the largest, with three

exceptions, in seventeen years. This average in

January has been .302, with extremes of .196 and
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.391. The largest daily movements the last month
were .75 on the i6th, .74 on the 14th, and .60 on the

15th, in connection with the principal rainfall. On
fourteen other days the movements ranged from

.54 to .35. There were six principal barometric

waves during the month.

WINDS.

The direction of the wind, in 93 observations, the

f^ last month gave iS N., o S., 3 E., 19 W., 5 N. E.,

36 N. W., o S. E., and 22 S. W.,—an excess of 27

northerly and 59 westerly over the southerly and

easterly, and indicating the average direction to

have been W. 24° 35' N. The westerly winds in

January have uniformly prevailed over the easterly

for the last twenty-one years, by an average of

j4 observations, and the northerly over the south-

erly, with two exceptions, by an average of 21.4,

indicating the general average direction to have

been W. 21° 36' N., a near average with the last

month. The relative progressive distance travelled

by the wind the present January was 64.SS units,

and during the last twenty-one Januarys i,2.;o such

units, an average of 58-1,
—showing less opposiTig

winds than usual. The 9th and 22d were hoted as

very windy. D. W.
Natick, Feb. 5, 1890.

[Specially Computed for Popular Science News.]

ASTRONOMICAL PHENOMENA FOR
MARCH, 1890.

The sun crosses the equator and spring begins on

March 20, at about 10.30 A. M. Mercury is a morn-

ing StarBand passed west elongation on February

23. It is at the beginning of the month about 10°

south of the sun, but is about 25° west, and so can

be seen for a few days in the morning twilight, low

down in the southeastern sky. By the end of the

month it will be very near the sun, and will pass

superior conjunction on the morning of April 9.

Venus passed superior conjunction and became an

evening star on the evening of February 18. Dur-

ing the month of March it will gradually move east-

ward from the sun, but will not get far enough

away to be in good position for observation. Mars
rises at about midnight on March i, and at a little

after 11 P. M. on March 31. It is moving eastward

in the constellation Scorpius, and on March 4 it

passes very close to the second star of the constella-

tion, Jleta Scorpii, the planet being only 8' north of

the star. The distance in miles from the planet to

the earth diminishes from about 100,000,000 miles

to 75,000,000 during the month. Jupiter is a morn-

ing star, rising at about 4.30 A. M. at the beginning
of the month, and at about 3 A. M. at the end. It

is in the constellation Capricornus, and is moving
eastward and a little northward, it having passed its

most southern point during the past year. Saturn

passed opposition with the sun on February 18, and

is in good position for observation, being on the

meridian at about 11 P. M. on March i, and two

hours earlier on March 31. It is quite near the first

magnitude star Regulus. During the month it

moves slowly westward, and at the end is less than

1° 30' north of the star, between Regulus and Fia

Letjnis, the star at the j.unction of the blade with

the handle of the Sickle. Uranus is in the constel-

lation Virgo, about 5^- east of Spica {Alpha Vir-

ginis), and is moving westward slowly. It will

come to opposition with the sun in April. Neptune
is in Taurus, between the Pleiades and Hyades.

The Constellations.—The positions given are for

the latitude of the northern part of the United

States, and for lo P. M. on Marc^ i, 9 P. M. on

March 16, and 8 P. M. on March 31. Cancer is not

far from the zenith, a little to the south. I^eo lies

east of Cancer, and Virgo lies below Leo, reaching

to the horizon on the east. Between these constel-

lations and the southern meridian are Hydra and

one or two other constellations. On' the northeast

are Ursa Major, well up toward the zenith, and

Bootes and Corona low down. Draco and Ursa

Minor lie mainly to the east of the pole star, while

Cepheus is just below it. Andromeda is just setting
in the northwest, and Cassiopea lies between it and

the pole star. Perseus is above Andromeda, and

Auriga above and to the south of Perseus. Gemini
is west of the zenith, high up; and Taurus is low

down in the west, just above Aries, which is setting.

Orion is to the left of Taurus, a little lower down.

Canis Minor is about halfway from the zenith to

the southwest horizon, and Canis Major is below,
between Orion and the southern horizon.

M.
Lake Forest, III., Feb. 3, 1890.«

QUESTIONS AND ANSWERS.

Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

G. F. W., Boston.—In a recent number of the
Science News [Jan., 1890, page 6] it is stated that
Nero used a convex lens as an aid to his near-sighted
eyes. Was this an eccentricity on the part of that
amiable monarch, or a slip of the pen.'

Answer.—There is evidently some mistake about
the matter, but as the parties concerned are now
beyond the reach of an interviewer, we do not think
the question can be settled. Perhaps Nero was
really far-sighted, as the ancients would not readily
distinguish between the two defects in vision.

C. H. C., Va.—Is there any kind of rnk which
will fade away in a short time after being used.'

Answer.— We know of no ink which would
become absolutely invisible and beyond power of

restoration; but it is said that iodide of starch,
made by adding tincture of iodine to a thin starch

paste, possesses those properties to some extent.
We have had np practical experience with it, how-
ever, and do not know whether it will do what is

claimed for it.

J. K., New Hampshire.—How can I grind raw
bones so as to dissolve them in sulphuric acid for the

purpose of making an artificial fertilizer?

Answer.—Raw bone can only be ground in what
is known as an attrition mill, very few of which are
in use. You had best burn the bones till they can
be ground in an ordinary plaster mill, although in
so doing you lose the gelatine and other nitrogen-
ous organic constituents, the phosphoric acid alone

remaining. You must. not expect the bone-ash to
dissolve in the acid. The chemical reaction between
the bone and acid takes place without forming a

complete solution. See Dr. Nichols' "Barn Floor
Lecture," which we can mail for ten cents.

G. H. T.
, A'eio York.—Which is the proper form

of the name of the metal occurring in clay.
Aluminum or Aluminium.'

Answer.—Both words are correct and used by
good authorities. While we prefer the form
aluminium, as the termination ium is analogous to
that of most of the other elements, the form alumi-
num is, perhaps, more generally used in works on
chemistry.

P. R. D., /"/a.—What is the exact length of a

pendulum oscillating in one second of time.'

Answer.—Owing to the varying force of gravitv
at different points in the earth's surface4 this length
is not invariable. Careful determinations have been
made, which show that at the level of the sea, at the

equator (St. Thomas), the length is 39.02074 inches
;

at London, 39. 13983 inches, and at Spitzbergen,
39.21469 inches.

LITERARY NOTES.
Conversations on Mines, by William Hopton. Pub-

lished by J. B. Lippincott Co., Philadelphia.
Price, $i.2v
This instructive book is intended for the better

information of miners, over-men, under-lookers.

deputies, and firemen, and those of them who intend
to become managers of collieries. The book has
had a remarkable history. Its author—a hard-

working coal miner of Lancashire, who had risen

by sheer natural ability and force of character to a

position of trust in a mine—determined, in 1S64, to
issue the work, chiefly as a hand-book for the use of
operatives and laborers in coal mines, p'rom the

very outset the book has had a marked success, and
has long since attained an unparalleled popularity
for a treatise of this kind. Its simple and exact
methods of statement, its quaint and at times pic-
turesque language, its high moral and humanitarian
purpose, and the transparent honesty and unques-
tionable manliness and straightforwardness of its

author, all help to give the book a character of its

own.

Massage, and The Original Swedish Movements, by
Kurre W. Ostrom. Published by P. Blakiston,
Son & Co., Philadelphia. Price, 75 cents.

The practice of massage has rapidly come into
(avor of late years, as a remedial agent, and, in

many classes of affections, has been used with
signal success. The Swedish Movements, which
are only a modification, have been in use among
the Swedish peasants for many years. Dr. Ostrom
has written a most valuable little hand-book upon
the subject, which clearly explains the methods of
performing the different manipulations, and the
various di-seases in which they may be expected to

^ve relief Numerous wood-cuts illustrate the
work, and add greatly to the clear comprehension
of the text.

The First /look in Color, by Stephen W. Tilton.
S. W. Tilton, 29 Temple Place, Boston.

The study of color is taking its place in our
schools as one of the necessities in education. The
training of the eye ffe acknowledged to be as impor-
tant as that of the hand and of the mind. Every
book, therefore, that treats the subject ol' color is of
timely assistance. The teacher, wliether in our
public schools or at home, will find this book a
great assistance. It presents carefully the theories
of color and accompanies them with valuable prac-
tical instructions. The book is in handsome, clear

type, and brought out with the carefulness shown in
other manuals issued by this firm.

The Psychology of Attention, by Th. Ribot. Author-
ized translation. The Open Court Publishing
Co., Chicago. Price, 75 cents:

A celebrated French critic has characterized the

monograph of M. Ribot upon the psychology of
attention as the most remarkable production of the

philosophical press of France for the year of 1889.
M. Ribot, who, in his own country, may be regarded
as the inaugurator of modern psychological re-

search, now occupies the chair of comparative and
experimental psychology at the College de France,
and is the editor of the foremost philosophical
review of the continent, the Revue Philosophique.
His works ujftn the diseases of will, of memory,
and of personality, are universally known. The
subject of the mechanism of attention, hitherto, has
nowhere been treated of with fullness and scientific

accuracy ;
it has received at the hands of psycholo-

gists but cursory mention, and, practically, been
neglected. It has been the object of M. Ribot to
fill this gap in the domain of contemporary compar-
ative psychology.

The J. G. Cupples Company, of Boston, have in

press, and will shortly issue, the second edition,
enlarged and improved, of a work in the vein of the
"Widow Bedott Papers," but pronounced by compe-
tent judges to excel even that famous production.
It is entitled Aunt Nabby : Her Uambles, Her Adven-
tures, and Her Notions, and has already in the first
edition had an extensive run. They will also

shortly publish a bright volume of European travel,
entitled A liundle of Letters from Over the Sea, bv
Louise B. Robinson, so well known in artistic and
social circles of Boston.

Pamphlets, etc., received: Liberty and lAfe, by
E. P. Powell

; published by Charles H. Kerr & Co.,
Chicago; price, 75 cents. Sanitary Entombment,
by Rev. Charles R. Treat, New York; Fires in
American Cities, by Andrew P. Peabody, published
by Damrell, l^pham Si Co., Boston

; and An Aerial
Railway for the Exploration of the Volar Zone, by
David Thayer, M. D., Boston.
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n^edicirje aijd Pliarnjacy.

SLEEP.

Tin; condition in which wc pass at least

one-third of our lives is certainly one of the

highest importance and interest, and it is,

even witli om' present knowledge, not devoid

of a certain amount of mystery. We know

that in sleep the amount of hlood circulating

in the brain is considerably diminished, and

it is, un.doubtedly, the time when the waste

of the nervous system is repaired, and a store

of vital force—whatever that may be—laid

up for the labors of the ensuing day.

The profound influence which the state of

slumber has upon the human system, is evi-

dent to anyone who has ever passed one or

more nights without the presence of "tired

Nature's sweet restorer ;

" and the feeling of

strength, vigor, and well-being with which

one awakens after a period of sound, dream-

less sleep, shows that the restorative'influence

extends to every part of the body. The

need of sleep is an imperative one, and, in

many cases, is almost irresistible. Instances

arc on record of soldiers sleeping on horse-

back, or even in the midst of a battle, and

many a sentry has been sentenced to death

for sleeping at his post, who was in no way
to blame for his neglect of duty, but was

simply overcome by a demand of Nature

which he was unable to resist, even at the

i)eril oi" his life. Similar instances are known

of railroad engineers and steamboat pilots

sleeping when on duly, with the knowledge
-that the lives of many others, as well as their

own, depended Upon their wakefulness.

The proper amount of sleep required by

anvone is an individual peculiarity, and no

general rule can be given. The new-born

infant sleeps nearly all the time, but the

periods of wakefulness soon grow longer,

through childhood and youth, until the full-

o-rown adult devotes a minimum time to the

recuperation of his bodily energies, while in

old age the need of more time for sleep is

again felt. The feelings are the best guide in

this respect, and if one awakes completely

refreshed after six hours of slumber, thai;

amoimt is doubtless surficieut for his bodily

needs, while another person may require nine

or ten hours of each day to restore the balance

of vital profit and loss. Nothing, however,

can be worse than to regularly deprive one's

self of needed sleep, in order to have more

time for work or pleasure. This is like

expending one's capital instead of the inter-

est, and although the final result may be

postponed, it can only end in physiological

bankruptcy.
The time of sleep is of no particular con-

sequence, and is largely a matter of habit.

The darkness and quiet of night naturally

lead to repose, but large numbers of people

must, necessarily, reverse the usual practice

and devote the daylight hoius to slumber.

Neither is there any particular hjgienic virtue

in early rising. The familiar old couplet is

only true in a very general sense, and there

are a great many cases where a man would

be healthier, wealthier, and wiser if he de-

layed the time of his rising to an hour con-

sistent with his own feelings and inclinations.

Dreams, undoubtedly, occur during dis-

turbed sleep, or during the interval between

sleeping and waking, and—althouglj it is not

easy to prove this— it is more than probable
that a sound sleep is a dreamless one.

Unusual mental anxiety or excitement, or

a disturbed state of the bodily organs, such

as an overloaded stomach, may cause a cer-

tain activity of the mental processes, which

will become manifest in dreams. The sudden

awakening of a sleeper will often cause a

dream in the brief interval before full con-

sciousness is attained. Dreams more often

relate to recent and important occurrences in

our daily life ; but, on the contrary, the most

trivial incident, forgotten for many years, may
be, as it were, stored up somewhere in the

brain, to be alterward revived in a dream,
with all the accompanying circumstances.

The literature and curiosities of sleep and
dreams is, however, very extensive, and it

woidd be impossible to refer to even a frac-

tional part of tiie observed phenomena. A
simple falling asleep, if it were not so com-

mon, would be a most wonderful and even

alarming occurrence. Although the vital

processes of a sleeper go on as usual, yet the

mental life, the self-conscioiisness is sus-

pended, and the sleeper is practically dead ty

this world, or else wandering in another

and stranger world—that of dreamland. A
dreamer may be said to be in two places at

once, and if, from any cause, he should not

awake, but continue to dream on indefinitely,

it would be hard to say why he would not be

living just as true and r^al a life' as the one

which he knew in-his waking hours. Ham-
let's chief argument against suicide was that

"In that sleep of death who knows what
dreams may come.'"' and Bryant, in his poem
Thanatopsis, speaks of welcoming the

approach of death,

'* Like one that wraps the drapery of his couch

About him/and lies down to pleasant dreams."

It is a noble, and perha])s the most logical

conception we can form of the great and in-

evitable change that must come to us all, to

consider it as but the awakening irom the

dream of our present life into a higher state

of existence, with a comprehension of the

laws governing the imiverse and our inilivid-

ual being, which shall lead us to look back

upon the experiences of our present life as we
now vaguely remember the visions of a dis-

turbed shuTiber, and with as little regret that

they have forever passed away.

I Specially Compiled for Popular Science J*>ews.\

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY C. K. WASHBURN, M. U.

Dr. Joseph D. IJrvant has come to the Ibllowinfr
conclusions (Medical Record) in regard to the me-
chanical treatment of hci-nia : i. No tbnii of truss

yet constructed can be relied upon to cure anv

variety of simply reducible hernia. 2. The manner
of the production of hernia, and that of its so-called

cure by mechanical appliances, are such that cure

by mechanical appliances alone need not be ex-

pected, now or hereafter. 3. Practical relief from

the annoyance of hernial protrusion may be had by
the use of hernial appliances, which, however,

ought always to be worn during all unusual physi-
cal efforts. 4. The so-called cures from hernial

appliances are dependent on the restoration of dis-

placed tissues to the normal position, and to oblit-

eration due to natural resiliency of tissues; not, as

is often claimed, to the inflammatory adhesions of

serous surfaces, caused by special mechanical

effects. 5. The hard, slightly convex pad, with the

elastic steel spring attached, constitutes the princi-

ple part of the most philosophical, comfortable,

cleanly, and durable of hernial appliances. 6. Sus-

pension, elevation, and protection of irreducible

hernial protrusions, are the main indications for

this mechanical treatment.

Respecting the use of taxis, Dr. Bryant holds;

1. That the abuse (not the use) of taxis constitutes

an evil against which all surgeons should protest.
2. That a quarter of an hour of well-directed and

continuously applied taxis is a rational procedure ;

longer than this is unnecessary, and therefore

unwise and harmful. 3. That repeated attempts at

reduction on the part of different persons are per-
nicious. 4. That the present status of operative

surgery has reduced the successful employment of

taxis to the position of rendering but little practical
benefit to the patient, except in special cases.

The propriety of operative interference to effect a

radical cure in all cases of herniotomy is insisted

upon.
His conclusions as to the prop»r procedure in

cases of intestinal mortifieation are thus formulated :

I. When gangrene of the intestine has taken place,
and the condition of the patient will permit, intes-

tinal repair should be practiced at once, and the gut
returned to the abdominal cavity. 2. When gan-

grene has occurred, presumptively involving a

portion of the upper two-thirds of the intestine,

intestinal repair should be practised at once, and
the gut returned to the abdominal cavity, even if

the immediate result of the operation be somewhat
doubtful. 3. When gangrene has occurred, and .the

condition of the patient will not permit immediate

operation, a temporary artificial anus should be

formed. 4. It is better to form an artificial anus,
under all circumstances, when the medical attend-

ants are not familiar with the details of intestinal

surgery. 5. Division of the constriction is not

always necessary, and is often imwise when the

formation of an artificial anus is contemplated.

The compaiative value of the new antithermic

analgesics was recently disctissed ( Therapeutic Ga-

zette) by Professor Dujardin-Beaumetz at a lecture

at the Cocliin Hospital, Paris. He rates antipvrin
first, because of its small toxic power and its readv^
solubilily. He could not agree with those who look

upon it with disfavor, because of the danger some-

tiines'attending^its use. The materia medica con-

tains numerous substances vastly more dangerous,
and very lew that do not—or might not—occasion

danger at times. Some of the most poisonous
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drugs are among those most frequently employed—
and, when occasion warrants it, in large doses.

The chief objection to antipyrin is the scarlatiniform

eruption it is liable to produce when given in farge

doses, especially in the case of young girls.

Second to antipjrin (and inferior to it only be-

cause of its insolubility) he placed methylacetani-

lid, or exalgine. It is more active than antipyrin

and causes no eruption. The ordinary dose—four

grains two or three times daily
—may be increased

to twenty grains in obstinate cases. Insoluble in

c water, it is to be given in alcoholic solution. The

following formula was suggested :

. R. Exalgine, 2.50 grams.
Essence of peppermint, 10 grams.
Linden water, 120 grams.

Syrup of orange flowers, 30 grams.

M. One tablespoonful, (four grains), morning
and night.

The remedy has a wide range of applicability. It

seemed to aflford relief whatever might have been

the cause of the pain. In three cases of cardialgia,

with anginous seizures, the speaker had observed

its benefical action, and Gaudiman, in neuralgia,

had known it to fail Iiut three times in thirty-two

cases.

Phenacetin, to which he accords third place, is

sparingly soluble, and but slightly toxic. It; is of

special value in the neuralgias of the hysterical. It

is best given in capsules
—the dose being about

seven grains once or twice a day.

Acetanilid he placed last, not because of defi-

ciency in power to relieve pain, but on account of

the alarming c_\;anosis it sometimes produces. The

remedy, however, was often employed for months

without causing more than li passing
—and harmless

—discoloration of the skin and mucous menbrane.

The close inter-dependence of different parts of

the body, and the folly of any "specialism" in medi-

cine which ignores that inter-dependence, is well

shown by cases of obstinate cough reported by Dr.

A. C. Palmer {iVorth Carolina Medical Journal.)

One case was that of a patient, forty-five years oI3,

suffering from an almost continuous cough with little

or no expectoration. After careful e.xamination of

the chest and larynx, accident led to an examination

of the ears, where there was found decided inflam-

mation, with hypericsthesia of the drum membrane
so intense that a touch or even a draught of air was

sufficient to bring on a characteristic paroxysm of

the cough. All other treatment was now discontin-

ued, attention being directed solely Xd relieving the

. condition of the ears." Under treatment of this

s. local affection of a comparatively distant and ob-

scurely-related part of the body, the cough entirely

disappeared. Afterwards two other cases suffering

from disagreeable and obstinate cough came under

Dr. Palmer's care. In one of these cases repeated

consultations had been held for some supposed lung
trouble. The real seat of the lesions in both cases

proved to be the ears, which were affected by
eczema of the external auditory canal, with inflam-

mation extending down to the drum.

Dr. Lindenborn, physician to the Municipal

Hospital, Frankfort-on-the-Main, claims for dithio-

salicylate of soda, a new antirheumatic with which

he has been experimenting, the following advan-

tages over ordinary salicylate of soda : It has a pow-
erful action; the requisite dose is smaller; it has no

bad effect on the stomach, heart, or great vessels
;

it

does not cause collapse nor humming in the ears.

Conceding that I'arther experimentation with this

agent is desirable, "it suffices for him to have drawn

the attention of the profession to a preparation which

may, he confidently hopes, be of avail in the often

long and tedious treatment .of some rheumatic

affections."

Ilueppe, who has been testing the same substance

as a disinfectant and antiseptic, pronounces it much

superior to salicylate of soda.

Dithiosalicylate of soda is an isomeric substance

consisting of two molecules of sajicylic. acid bound

to two molecules of sulphur.

Dr. Kolinsky calls attention {Graefe's Archiv.) to

some undesirable effects produced by naphtjialin,

which has been coming into use considerably of

late in the treatment of diarrhoea. It is said to

cause small extravasations in the choroid and in the

ciliary body of the eye, which are followed—if the

naphthalin is continued—by ecchynioses and white

patches in the retina, and finally by a cloudiness in

the lens, and crystals in the vitreous humor. The.se

effects Dr. Kolinsky explains by attributing to

naphthalin the property, of producing nutritive

changes in the blood which occasion degeneration
of the blood-vessels. The eye being a highly vas-

cular organ, is easily affected by this vitiated state

of the blood.

M. Clemens (Joiirnnt de Medicine de /iordeaiij)

reports good results in the treatment of ingrowing
toe-nails, by the employment of tin-foil, such as is

used for enveloping chocolate and other food pro-

ducts. A single or double sheet of the tin-foil is

introduced between the nail and the ulcerated tis-

sues beneath, by the aid of an instrument with a thin

blade. The tin-foil is kept in place by wax, which

is moulded over the parts. M. Clemens attributes

the beneficial effects to the chemical, rather than

the mechanical action of the tin-foil.

Contagiousness OF Tuberculosis.—Dr. Leudet

of Paris, according to the Paris correspondent of

the Journal of the American Medical Association,

states that in the families he has known personally
and attended for the last twenty-five years, out of

112 widowers and widows, whose marital compan-
ions had succumbed to phthisis, seven onlv were

affected by tuberculosis, lie therefore concludes

that contagion, even between married couples, is

extremely rare.

A Paris pharmacist, says the Medical Record,

was recently called upon to dispense a mixture con-

taining sixty grains of antipyrin and seventy-five

grains of chloral in half an ounce of water. An
oily precipitate was immediately thrown down, re-

sembling neither antipyrin nor chloral in taste, but

suggesting that of coriander seed. A mixture of

antipyrin and quinine is also incompatible, both

substances being at once precipitated from the

solution.

According to Dr. Edw. N. Whittier, of Boston.

(iVfW Remedies), a comparison of antipyrin and

acetanilid shows the following points of difference :

ANTIPYRIN. ACETANILID.

Action more rapid, but Generally more prolonged
more transitory. and powerful.

More diaphoretic. More diuretic.

Depressing after effects. Stimulating.

Gastro-intestinal irritant. Non-irritating.

Easily toxic. Rarely toxic.

Large dose. Small dose. \

Expensive. Cheap.

These results, though not uniform, are, in his

opinion, sufficiently so to cause, in general, a prefer-

ence- for acetanilid in febrile cases.

Regulated Diet.—According to the Medical

Brief, (N. V., Feb., 1890), Dr. Flint says : "1 have

never known a dyspeptic to recover vigorous health

who undertook to live after a strictly regulated diet,

and I have never known an instance of a healthy

person living according to a dietetic system who
did not become a dyspeptic."

For nocturrial incontinence of urine, a combina-
tion- of bromide of potassium and tincture of bella-

donna is recommended ( Therapeutische Monatshefte)
as superior to either of these agents alone. Ten

grains of the bromide, together with ten to twenty
drops of the tincture of belladonna should be taken

before retiring.

Annidalin, a new substitute for iodoform, is a

preparation made by the action of iodine upon an
alkaline solution of thymol. It is of a red color,

and, on exposure to light or in the presence of

moisture, liberates iodine.

A Chicago boy, sutlering from paralysis, was
treated {Times and Rer/ister) by laying bare the

spinal column and removing a clot of blood which
had collected there.

Stammerers, s;tys the Tim.es and Register, are

advised to keep silent for ten days, then to speak
in whispers only for ten days more, and (inally to

return to the ordinary voice gradually.

A .MAN arrested in New York City for supposed
intoxication, was found to be suffering from a pecu-
liar and obscure brain trouble. He is unable to

keep awake, and seems to be in a fair way to sleep
himself to death.— Times and Register.

Massage wits a fine art with the Chinese about
the time Moses was perfecting his plans for the

exodus from Egypt.— Times and Register.

The Supreme Court of New Hampshire has de-

cided that the law of that State, requiring a license

for the practice of medicine, surgery, and dentistry,
is unconstitutional.

BACTERIA, BACILLI, MICROCOCCI, AND
MICROBES.

Webster thinks microbes of not sufficient impor-
tance to receive mention in his ponderous lexicon,
but in this belief he is poorly supported by scientists

of today. We cannot blame the compilers of this

work for shirking the task of definition, for the

query "what are bacteria, microbes, etc..'" would
elicit the greatest variety of answers, according to

the authorities consulted.

We confess to being sadlj' at sea when questioned

regarding the differences or shades of difference in

the meaning of the several terms taken as a text.

It is therefore pardonable to quote a few of the more
interesting statements contained within a papw
recently read by Mr. F. Davis before the Chemists'
Assistants' Association, in London. By the free-

dom with which he uses the terms, it would seem
that microbes, bacteria, and bacilli are the same,
and though enthusiasts may apply subtle and hair-

splitting differences, the uninitiated are not thereby
concerned.

Mr. Davis describes bacteria as being slender
little rods, about one-three-thousandth inch long,
and about one-twenty-thousandth inch in diameter.

Though in form the bacteria closely resemble one
another, in their manner of motion there is a vast

difference, which has led to their classification as

Vihriones, having a wave-like motion, Oscillarice,

oscillating motion, etc. Just previous to the period
of multiplying, the bacterium becomes quiescent,
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and shortly afterwards encysted, forming upon itself

an external gelatinous wall, which entirely encloses

the original bacterium or protoplasm. The proto-

plasmic mass tlien divides into numberless granules,
which increase in size, and eventually burst the

gelatinous wall and become free, each in turn com-

mencing to go tlirough the phenomena of multipli-

cation.

Micrococci are bacteria of another shape, m6stly
round or elliptical, multiplying by simple division.

There are two principal divisions into Micrococcus

zymof/ens and M. pathogens, besides two lesser sub-

divisions into the chromogenic or color-makers, and

the septic micrococci. Some (the aerobics) require

free oxygen, illustrated by the top yeast in the man-
ufacture of beer; others (the anaerobies) do not, as

in bottom yeast.

Bacteria exist in all departments of life. The

saltpetre beds of India and Peru are produced by
aerobic bacteria, which reduce the organic matter

of the soil to nitrates, which latter then combine
with potash or soda. The greenish matter in a

suppurating wound is the product of a chromogenic
microbe. Many bacteria appear to be altogether

harmless, such as Leptothrix huccalis, always presgnt
in the saliva. Others are harmless in the saliva

and digestive canal, but immediately produce dis-

ease if they gain access to the blood through rup-
tured membranes. Some bacteria assist materially
in the processes of digestion, converting albumin-

oids into peptones. The bacilli of contagious dis-

eases may be found in the body after death.

Small-pox, typhoid, and the like, each has its char-

acteristic bacillus. In some diseases they occur in

the blood, in others in the liver or kidneys. It is,

however, still an open question whether the bacteria

or their secretions are the immediate cause of the

disease, though many are inclined to think these

latter, the ptomaines, are really the cause of many
diseases.— I'harmacenUcal Era.

^.^^

PATHOLOGICAL INFERIORITY OF THE
LEFT SIDE OF THE HUMAN BODY.
WiiEN a unilateral lesion attacks any of the

double organs of the human body, the left organ
is more frequently affected than the right. Thus,

obliterating arteritis attacks the left Sylvian artery,

tuberculous infiltration occurs in the left apex,

pneumonia in the left lung; calculous nephritis, or

cyst of the kidney, attacks the left kidney; ovaritis

and ovarian hyperesthesia are observed in the left

ovary; orchitis affects the left testicle, etc. M.

Henry Duchcnne tries to explain this fact by the

greater activity of the right side of the body and the

relative passive condition of the left side, which
contains the heart. The mechanical activity of the

right side determines nutritive activity. The me-
chanical passivity of the left side produces a kind of

physiological mealiness, a pathological predisposi-
tion. Dr. Duchenne considers that the law of

atavism may also explain the physiological inferi-

ority of the left side of the body, for in ancient

times, when hand-to-hand fights were always occur-

ring, the activity of the right side of the body was

constantly called into play.
—Medical Recorder.

the cold "spare-room" has slain its thousands of

hapless guests, and will go on with its slaughter till

people learn wisdom. Not only the guest, Ijut the

family often suffer the penalty of sleeping in cold

rooms, and chilling their bodies at a time when they
need all their bodily heat, by getting between cold

sheets. Even in warm, summer weather, a cold,

damp bed will get in its deadly work. It is a need-

less peril, and the neglect to provide dry rooms and
beds has in it the elements of murder and suicide.—
Good Housekeeping.

THE DEADLY COLD BED.

If trustworthy statistics could be had of the num-
ber of persons who die every year, or become per-

manently diseased, from sleeping in damp or cold

beds, they would probably be astonishing and

appalling. It is a peril that constantly besets

travelling men, and if they are wise they will inva-

riably insist on having their bedsaired and dried,

even at the risk of causing much trouble to their

landlords. But the peril resides in the home, and

MEDICAL MISCELLANY.
Professor Stowell urges medical students to

dissect cats, as a means of studying the arrangement
of nerve- cells in the spine.

" Change of climate is what you need," said the

high-priced physician, after he had listened to all

the details of the patient's case. "Change of cli-

mate I

"
exclaimed the patient, in surprise. "Why,

man alive, I've never had- anything else. I've lived

right here in New England all my life."

Sterilized Lint. — M. Regnier renders lint

sterile by heating it to a temperature of 120' C.

(248° F.) He has tested the antiseptic value of

lint thus prepared in dressings applied after opera-
tions of various kinds, with good results. At a

recent surgical congress he stated that he con-

sidered sterilized lint equal to antiseptic dressings.

HuNYADi Jaxos.—There recently died in Buda-

Pesth, Andreas Saxlehner, the discoverer and pro-

prietor of the well-known Hunyadi Janos water.

He was a cloth dealer and a Hungarian patriot, and
a warm friend of Kossuth. In 1863 a cloth dealer

from the country, chatting with Saxlehner in his

shop, told the latter that he had upon his own land

no fewer than ten places on which an oddly tasting
and smelling water bubbled up, which neither man
nor beast could drink. Saxlehner visited the farm,

accompanied by Dr? Molnar, the analyst. The visit

and analysis resulted in the purchase of the farm.

Twenty years later the poor weavers son had be-

come the richest trader in Hungary, and had devel-

oped Hungarian industry and commerce in a

direction and to a degree of which Kossuth never
dreamed. He named the water "Hunyadi Janos,"
after his darling hero, John Hunyadi, the victor

over the Turks.

Fees in New York.—The professional fees in

New York City are not so extravagant as they are

generally believed to be. The general practitioner

averages from two to five dollars per visit, according
to the pecuniary condition of the patient. The
average fee for visit to the wealthy is five dollars.

The office consultation -of an expert or general
consultant is, as a rule, ten to twenty-five dollars

for the first visit, and five to ten dollars for succeed-

ing ones. The fee for a consultation visit varies

with the reputation of the consultant and the ability
of the patient, from ten to twenty-five dollars.

Visits out of town are usually from ten to twenty
dollars per hour of absence from home, plus the

travelling expenses and regular consulting fee of

twenty-five dollars. Surgical operations are rated

according to character, time, and skill, range from
one hundred up into the thousands. The operation
fee is charged for as extra of that for time when away
from home. Night calls arc twice the amount of

day services, whether ordinary or consulting visits.

Notwithstanding these accepted rules, there are not
a few who can charge much higher fees—in fact,

name their own price and get it. On the other

hand, there are many younger men in the profession
who are content to average a dollar a head for every
patient they see, whether in their office or on the

top Hoor of a six-story tenement in the rear.
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THE MAGIC CASH BOX.

A CURIOUS little toy is illustrated in

Aa Nature, called the Magic Cash Box.

Viewed from the front through the glass

forming one of its sides (A), it appears to

t
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To fully discuss these laws would require inany

pages, but for our present purpose it will be enough
to point out that the various. sorts of leaf arrange-

ment on vertical axes are approximations—often

extremely close—to that method which mathema-

ticians have found to be theoretically best for

securing to each leaf the utmost exposure to sun-

light, and, at the same time, having it shade the

others as little as possible. Thus, on stems having
the leaves opposite, the successive pairs cross at

right angles, and so each leaf has a clear space
above it and also one below. In other cases, the

leaves are arranged spirally around the stem, like

the steps of a winding stair-case, and alwai'S with a

nice adjustment of distance, angle, size, and propor-
tions of leaf.

Fig. 4. Sycamore Maple. (Kerner.)

Besides these more common instances of leaves

situated in higher and lower planes, there not

infrequently occur occasions when it is of advantage
to a plant to have all its leaves—or, at least, all the

leaves of a branch—spread out at nearly the same
level. Then the best possible disposition of the

leaf-blades becomes a sort of mosaic, in which all

the available space is completely filled, and without

overlapping. Almost any wood or country road-

side will afford examples of leaf-groupings which

meet these conditions in ways as beautiful as they
are interesting, and if a person is on the lookout for

them, he will have many delightful surprises.

In situations where the soil is poor, and where,

consequently, as much of the ground as a plant can

get is none too much for its needs, we find leaves

disposed in flat rosettes, (like that shown in Frg. i),

which effectually exclude all rivals from the area

they cover. Plantains, dandelions, mulleins, and

saxifrage afford other familiar examples. But, in

the power to exclude other plants from the soil it

occupies, we have no weed which equals one which

southern farmers call "the king devil." Not con-

tent with poor soil, it encroaches upon cultivated

fields with such rapidity that, in a single season,

acres will be covered with an almost continuous

mat of the outspread leaves.

Similar in many ways to these rosettes on land,

are those made at the surface of ponds and strearris

by clusters of floating leaves, borne on more or less

elongated foot-stalks which come from a submerged
stem. The water-starvvort (Fig. 2) is a pretty little

plant of this description, and abounds during the

spring and summer.

Finally, in shady woods we find a third form of

rosette (Fig. 3), consisting of a circle of leaves

placed at the top of a short, upright stem, and so

rather suggestive of a parasol. Since the theoreti-

cally best form for the leaves composing a rosette is

a sector of greater or less width, according to the

number of leaves, it is interesting to notice how

nearly sector-shaped many of the rosette leaves

actually are.

In the case of trees and shrubs, a mosaic-like

arrangement of the leaves becomes of advantage on

those branches which take a horizontal direction,

and, if these happen to grow in a shady situation, it

becomes all the more important for the leaves to be

so disposed that they may utilize to the utmost

what little light they can get. A moment's consid-

eration will show that this little piece of engineer-

ing, which leaves have so often to perform, is by no

necessity of adjusting them to each other with

considerable nicety.

Thus in the maple (Fig. 4) we have a case in

which the leaves arise in pairs, crossing each other

as before described. Consequently, to make the

blades horizontal on a lateral branch, certain of the

leaf-stalks have to twist through half a turn, while

others are forced to bend through 90^'. But,

besides this, there is a lengthening of some of the

stalks, by which means the blades are carried out

of shadow, while other stalks are correspondingly
shorter than the average, so that they will shade

only the stem. Finally, it should be noticed how
well the size of each leaf is adapted to the place it

occupies, and how admirably the peculiar angular

shape allows them to fit together.

This fitting together of angular shapes is, how-

ever, accomplished even better by the English ivy

(Fig. 5), and the result, as will be seen, is an

especially fine mosaic. The hazels, blueberry-
bushes, and the elm (Fig. 6), especially when

growing in the shade, exhibit the effects of similar

twistings and bendings, and show also the filling of

means so simple as might appear at first sight.

To start with, all the leaves on a plant have funda-

mentally the same arrangement, and, most com-

monly, this is such as was described above for

vertical stems. Hence, to bring into one mosaic-

like cluster a number of leaves which tend to point

Fig. 6. Elm. (Kerner.)

away from the axis in all directions, a variety of

expedients must be resorted to ; and even when they
are brought to lie in one plane, there rernains the

(Kerner.)

small spaces with small leaves. In the Chinese

honeysuckle such small leaves make their appear-
ance on the older parts of a shoot—a single pair at

the base of each leaf-matter the first leaves have
attained their growth, and are thus actually inter-

calated to fill up, as well as may be, the remaining
spaces. This introduction of small leaves into a

mosaic is well exhibited also in the belladonna (i),

and in a somewhat different way in certain species of

selaginella (2, Fig. 7.)

Climbing plants, like this honeysuckle and the

ivy, and others which grow closely appressed to the

upright face of rocks, walls, or tree-trunks, differ, as

a rule, from the other plants we*have described, in

having their leaves vertical instead of horizontal,

and plenty of cases may be found of leaves grouped
in planes more or less oblique ;

but in every instance

it will be seen that only one side of the leaves is

well illuminated, and this is clearly the essential

condition for the formation of a leaf mosaic.

A Curious Mental Trait.—A correspondent of

the German Anthropological Society tells of his

meeting a farmer by the name of Lowendorf, who
had a peculiar habit of writing "Austug" for

"August," his Christian name. Some years later

he was inspecting a school, and heard a little girl

read "leneb" for "leben," "naled" for "nadel,"
and the like. Upon inquiring, he found that her

name was Lowendorf, and that she was a daughter
of his former friend, the farmer, now dead. This
defect was noticeable in the speech and writing of

both father and daughter. It appeared in the father

as the result of a fall that occurred some time before

the birth of his daughter.
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THE PROTO-HELVETES, OR LAKE-
DWELLERS OF SWITZERLAND.

BV ADA M. TROTTER.

PART III.

THE HELVETES ON THE TENE.*—THE AGE OE IRON.

The numerous .Tnd important discoveries of arch-

icolosjists during the last thirty years have thrown a

new liglit on the times preceding the Roman inva-

sion in Gaul and Helvetia. The first researches

were made on the Tielman, near Berne, in an isle

formed by the Aar, in 1S49-50. A hundred swords,

debris of chariots and wheels, Gaulois and Roman

^K money, with numerous other objects like those later

W found on the Tene, rewarded these investigations.

B Archaeologists pursuing researches in Alesia (Alise

B Sainte-Reine), where Gaul and Roman met for the

B last time 50 B. C, brought to light arms which had

been buried for nineteen centuries, furnishing

precious specimens for study.

After the discoveries of M. Fred Keller, at

Meilen, Prof. Desor and Col. Schwab began to

seek for antiquities in the lakes of Western Switz-
'

erland. At the extremity of Lake Neuchatel. near

the spot where the new canal of the Thielle is

by Port to Bruff, below Nidau, even to Zurich and

along the Linmat.

The researches organized by MM. Schwab and

Desor were carried on at the spot Avhere the water

was only from 60 to So centimetres in depth, and

where the gravel-bed was not so deep as elsewhere.

Here they found an ancient habitation—a station

almost full of objects in iron, unique then, which

made a great .sensation in the archaeological circle,

and bore afar amongst savants the distinguishing
title of Tene, (from tennis), shallow water. Still,

the depth of the water and the layers of mud and

gravel on either side, limited the researches to the

one accessible spot; and, after a time, this field was

left by the workers, apparently exhausted. When,

however, the correction of the waters of the Jura,

with the construction of the canals communicating
with the rivers, lowered the level of the lakes,

laying bare the archaeological treasures of the

Broie and Thielle, the portion which had already

yielded such rich rewards on the Tene was left dry,

and here Pref. v'ouga began his new investigations.

These works on the Tene have furnished the most

numerous and best preserved objects of the Iron

Age ; hence archiEologists have termed this period

when the use of iron was general, the "Epoch of

^'^S-7' (i) Atropa Belladonna. (2) Selaginella Helvetica. (Kerner.) (See page 50.)

opened, rises the establishment of Prefergier. All

.the space hence to the bridge of the Thielle, and

below as far as Lake Bienne, is a rich architological

bed, enclosing stations of the three ages—Stone,

Bronze, and Iron. Opposite Prefergier a species of

dyke was found, formed of gravel, driven there by
the west wind at an epoch when the waters were, no

doubt, at a lower level. This spot still bears the

name of Heidenweg—road of the Pagans. Behind

this dyke, and sheltered by it, extended a vast,

shallow l)asin, which later became a marsh, and

which made connection with the three lakes—Neu-

chatel, Bienne, and Morat. It was here on an

island formed by the Thielle and the Tene, that the

Helvetes who imderstood the employment of iron

planted their piles. They extended their dwellings
the length of the Thielle.

It is on the banks of water-courses, particularly
where there have been bridges, that the vestiges ef

the people of the Iron Age are found in the best

state of preservation. This is proved along the

border of the Broye, between Lakes Morat and
Neuchatel ;

in the Tene, where the stations ex-

tended along the ancient Thielle to the bridge; also

*Le3 Helvetes a la Tene, by Prof. Vouga.

the Tene." It is supposed to be more recent than

that of Hallstadt, where iron existed at the same

time with bronze. These recent discoveries on the

Tene confirm the assertions to be found in the

writings ef ancient authors, Latin and Greek, as to

the manners, utensils, and arms of the Gaulois

tribe. "The Helvetes," they tell us,
" made part of

the large Celtic, or Gaulois race, extending from

the Carpathian Mountains to the Atlantic Ocean."

Proof of this assertion may be found in the tombs

of Western and Central Europe, even to the Carpa-
thian range and the Vistula, where objects are

found similar to those of the Tene. A century
B. C, however, the Gaulois, pressed by the Suedois

(Germans), occupied only the country west of the

Rhine. The time of their splendor was past, and

they were weakened by intestine warfare. The
advance of the Romans to the south of their terri-

tory, and the frequent incursions of the Germans to

the east, rendered them at length desperate, and

they decided to emigrate en masse, to pass the Jura
and establish themselves in Gaul. "Before their

departure," says Ciesar, "they had burned their

twelve towns and four hundred villages." So far

the ancient writers carry us. Now let us return to

the revelations of the Tene.

Prof. Vouga began his researches near a bridge,

or long passage on piles, and, in addition to several

Gaulois habitations, found traces of a Roman sta-

tion. Among the houses was one which had a

second floor still in place. This floor was formed of

two beams, 15 metres in length,
—one of oak, the

other of pine,
—20 centimetres thick, square and

well jointed. The walls 'had fallen one upon
another in the lake, but it was found that each was

formed of. three beams of pine wood. The cross-

beams were there also, and some trellis-work,

whose interstices were filled with large pebbles.

The waters having retired here, gave opportunity
for further research, but it was impossible to pene-
trate the gravel-bed to the bottom of the river.

Vestiges of five habitations wore discovered within

an area of iSo metres, while from the neighbor-

hood, from a bed of mud three metres thick,

quantities of objects in iron were drawn,—swords,

lances, hatchets, razors, chisels, an entire wheel,

chariots, and a debris of broken wheels and harness.

Then below other layers of mud, sand, and gravel,

the searchers came upon a melee of bones of men,
horses, oxen, and other animals, with utensils of

wood, and fragments of large vases, unhappily

destroyed. Near this spot, throe complete skeletons

were discovered, one of which had a cord tied

around the neck. By the first habitation, the bank
of the Thielle is covered with gravel two or three

metres deep. The Roman remains are found in the

middle of this gravel-bed, in the ferm of tiles, frag-

ments of pottery, nails, etc., about a metre above

the objects belonging to the Helvetes.

The Helvetes worked in iron and bronze with

great skill. Their arms, swords with scabbards in

iron and bronze, lances, arrow-heads, javelins,

horse-bits, etc., show great perfection. The hand
of the artist also is visible in the tools of this age,—the hatchets, hand-saws, chisels, gouges, files,

scissors, scythes and sickles, knives and razors,

their belts, rings, bronze ornaments, pins and
needles, and needle-cases. An iron hook has been

found, by which to suspend the kettle over the fire,

precisely' such as is in use in country places to this

day. The majority of the number of swords found

on the Tene are still in their scabbards, and, when
withdrawn, appear to be perfectly new. The scab-

bard adapts itself exactly to the sword. It is formed

of two blades of sheet-iron, or very thin bronze, of

which one laps over the other, and is more or less

ornamented. Most of the swords are rounded, but

a few have been found pointed. They are pliant,

but not always well tempered, as the Romans found

to be the case, according to Palybius. The fact that

so many of the swords and knives appear to be new,
has given rise to the supposition that these habita-

tions on the Tene were storehouses, or shops,

always kept well supplied, so that the Helvetes

could retire to their fastnesses on the pile dwellings
when pursued by the enemy.

Among other interesting objects, we find two

hand-saws, such as are used by gardeners of the

present age; also bronze cases containing iron

needles, and several iron and bronze kettles, with

circles and rings of iron. But none of these kettles

were furnished with handles
;

the latter came in

with the Romans. There are but few remains of

pottery to be found in this epoch of the Tene. The
one whole vase is in the museum at Neuchatel.

The fragments of broken ones are not well made,

being rough inside, black, and polished on the

exterior. A few objects in glass, beads (white and

blue), part of a bracelet in blue glass, money, and
ornaments in gold, are sometimes found.

The stations on the Tene must have been very
ancient, as there are no signs of coats of mail,

casques, belts, or chains of bronze. The money
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found seems to date from 200 B. C. Still, some of

the establishments must have been of prior date,

but the researches have not been complete enough
to prove, or even approximate to correctness on this

point. But the archieologists seem to be of the

opinion that the T*ne was not a station such as

those of the Stone or Bronze Ages, known as habi-

tations where people lived in security against wild

beasts. It is evident that they were attacked here

and defeated by their enemies, who carried off

everything of value in gold and silver that thej'

could find. We read in Roman history that such

was the custom of the conquerors ;
that Marius,

"
having defeated the Cimbres, chose from the

trophies the most beautiful arms, and burned the

rest." The unfortunate Ilelvetes left on the marsh

or in the river, their bodies, their treasures,—every-

thing, in fact, that the victors did not care to carry
with them. The waters at flood tide swept these

bodies and objects to the bottom of the Thielle, and

there covered them with successive layers of turf,

sand, gravel, and mud.

Such is the conjecture of the archaeologists, to

whose labors we owe the fine collections in the

museums, which give us the opportunity of judging
for ourselves of the skill and ingenuity of this war-

like race of the great Iron Age—the "Epoch of the

Tene."

SCIENTIFIC BREVITIES.

A Dublin Trader announces on his billheads

that, in consequence of the inaccuracy of chemical

analysis, he has ignored such tests in favor of a

sworn magisterial declaration regarding the quality
of his goods.

Another Mine of Mercury is announced as

having been discovered in the Transvaal, at a place
called Witkoppies, near Malmani. The yield of

quicksilver shows that the ore is rich, though the

mine at present is only fifty yards square.

Electricity in the Dairy.—An interesting

application of electricity to the dairy industry has

been recently made in Italy. The Count of Assata,
whose buildings are fitted up with the electric light,

has connected his dairy plant with an electric motor
of twelve horse-power. This machine drives a

Danish separator and a Danish churn of the capacity
of 400 litres of cream, churning being conducted at

the rate ef 120 to 160 revolutions per minute, the

butter being brought in from thirty to thirty-five

minutes, in fine grains, which, it is now recognized,
enables the maker to produce the finest article. A
pump is also worked in 'the dairy.

A New Roofing Material.—A new roofing
material is mentioned in the German papers, in the

shape of a sort of metallic slate, somewhat similar

to those used among us, but enamelled so as to be

proof against moisture or acid vapors. Metallic

slates of tin and galvanized iron have long been used
in Germany, and galvanizing has been pronounced
by the highest scientific authority there, to be the

best protection against rust that has yet been applied
to iron, but it is acknowledged that the bending
necessary to form the locking joints of the metallic

tiles is apt to throw off the protecting covering,

leaving the iron exposed to corrosion. In order to

provide against the bad effects of this, the new-

plates are made of sheet-iron, stamped into shape in

the usual manner, and are then dipped into an
enamel paint, which, when heated, forms a contin-

uous coating, unaffected by acids or alkali»s. It is

too soon to say how long a roof laid with such a

material will last, but it promises to be of consider-

able value.

Practical Cljonjistry arid tlje Jlrts.

AERIAL NAVIGATION.
It may safely be said that the navigation of

the air is a practical impossibility, and that

no balloon, air-ship, or other means of con-

veyance which can be propelled through the

air in a definite direction, under the control

of the operator, will ever be constructed.

But, as. this method of travel is confidently

predicted by many as a development of the

near future,—and even now announcements

of the discovery of a means of navigating the

air appear more or less frequently,
—a consid-

eration of some of the theoretical principles

involved may be of interest.

It is evident that a practicable air-ship must

contain within itself the power to make it rise

in the air, as in the ca.se of a bird. No bal-

loon could ever possibly be forced through
the air against a wind of any velocity. The

immense surface presented to the action of

the wind, would require a force to overcome

it far beyond any that we could produce ;

and, even if it .could be accomplished, it

wotild only result in its immediate destruc-

tion by tearing the necessarily light and fragile

material of the balloon into fragments. It

would be as easy to drive a balloon at a high
rate of speed underneath the ocean itself, as

to make any headway against a wind of only
moderate violence.

It is a necessity, therefore, of a practicable

air-ship that it must contain within itself not

only the power to move it through the air,

but to sustain it at the required height. A
bird does this, it is true

;
but the body of a

bird has a very small weight in proportion to

the force developed by its organism. It is

like a motor which has only to move itself.

But we have no artificial motor which can

begin to compare in efficiency with the natu-

ral one possessed by the bird ; and, besides,

an air-ship must not only raise and move

itself,
—and the weight of all our artificial

motors is very great in proportion to the

power they exert,—but it must also carry the

weight of passengers, baggage, supplies, and

many other things, all of which increase the

power necessary to raise them to an immense

degree. Theoretically, an air-ship is possible,

but a calculation of the force necessary to lift

into the air even the lightest and most effi-

cient form of steam engine known to us, will

show that it is far beyond any power that it

can develop, to say nothing of the addition

of passengers or freight, and the driving of

the whole through the air against the ever

prevailing winds. The storage battery has

been suggested as a feasible means of supply-

ing this power, but the storage battery is even

less efficient in proportion to its weight than

the steam engine, to say nothing, of the prac-
tical difficulties in the way of recharging it

with energy.

As far as we can now foresee, the railroad

will always remain our best means of loco-

motion. Undoubtedly immense impro\e-
ments will be made in our present system,
as regards safety, comfort, speed, and econ-

omy ; and, although the traveller of a hundred

years hence may, very likely, look- back upon
our limited expresses as something only fit

for emigrants, yet we are inclined to believe

that the fiuidamental tvpe of the railroad will

always persist, and that as long as the human
race remains upon the earth it must confine

itself in its movements to the surface of the

land and water.

[Original in Popular Science News.}

ALUMINIUM.
BY GEORGE L. BURDITT.

One of the most abundant elements on earth—
in fact, the most abundant metal—is aluminium. It

occurs in combination with oxygen and silicon, and

is the principal basic radical in many minerals,

such as slate, feldspar, and mica. It occurs in clay,

marl, and in different soils; also in sapphires,

ubies, and emeralds. In all, about one-twelfth of

the earth is aluminium.

Many aluminium salts had been known from

early times, and had been utilized in different ways,
but the pure metal had not been known. It was
first obtained by Wohler, in the form of steel gray

powder, but afterwards in malleable globules.
Others have obtained it by heating metallic sodium

with chloride or fluoride of aluminium, or with a

double chloride or fluoride of aluminium and
sodium.

The pure metal (AI2V1, 27) is bluish-white, with

a bright metallic lustre. Its low specific gravity

(2.56) is its most remarkable property. It is duc-

tile, malleable, and tenacious, and may be rolled

into sheets or drawn into fine wire. It melts at

about 700°. It conducts heat better than silver,

and electricity better than iron. It 4s permanent in

air, melts slowly when heated, and crystallizes in

octahedrons on cooling. When melted in a cruci-

ble, it does not oxidize, and so it may be cast.

When dropped or struck, it gives a clear, musical

note, but is too sonorous for bells. Neither concen-

trated nor dilute nitric acid acts upon it, but it is

readily attacked by both concentrated and dilute

hydrochloric acid.

The uses of aluminium are, at. present, compara-

tively few, owing to its cost and the difficulty with

which it is prepared. It is used chiefly on philo-

sophical instruments where permanence, lightness,

and rigidity are needed. For the same reason, it is

beginning to replace copper in making scale-beams

for delicate balances, being only about one-fourth

as heavy as copper, and of about the same rigidity.

Small weights are also made of it. Owing to its

permanence, it is used sometimes for cap-stones.

The cap-stone of the Washington Monument is of

aluminium, and is said to be the largest piece in

existence.

Aluminium forms a number of interesting com-

pounds. It readily unites with copper, silver, and

iron to form alloys. It may be melted with lead,

however, and no combination will take place. The

alloy with copper is a golden yellow, and takes a

high polish. It is much used as jewelry, being the

best imitation of gold. Aluminium treated with

sodic hydrate gives the rough, frosty surface lately

so popular on jewelry. Messrs. Bell manufac-

ture a yellow alloy containing ten per cent, of

alurninium, which they call aluminium bronze. It
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is very hard and tenacious, and is used to some

extent in gas-fixtures.

Aluminic oxide (Ah O3) is white when pure, but

when colored with oxides of iron and manganese, it

is known as enierj, and is used in the manufacture

and grinding of cutlery.

Aluminid hydrate (AU Oe He) is used to form

lakes in dyeing. It acts sometimes as a base, and

sometimes as an acid, and is thus interesting,

because it fulfils Mendelejeft's prediction.

Alum (K-2 Alv [S04]4 24 Ha O) is an important

compound, formed by adding potassic sulphate to a

boiling solution of aluminic sulphate, and crystal-

lizing the alum from hot water. When pure, it

crystallizes in white octahedrons, and so its purity

may always be told by its crystallization. It is

used extensively as a mordant in dyeing.
Ultramarine is an aluminium compound. Its

blue color is due to the way in which its constitu-

ents are arranged, and not to those which it con-

tains. It is a common blue pigment.

Clay, as has been before stated, contains alum-

inium. All pottery, earthen-ware, china, porcelain,

etc., are made of clay. The clay is shaped by
various processes, baked, and glazed. Aluminium,
therefore, occurs in all pottery, etc.

Although the compounds of aluminium are so

widely distributed, the pure metal is comparatively
rare. Many so-called cheap processes for making
the metal have been discovered during the past

fifteen years, but none have succeeded. Aluminium
was formerly obtained entirely from the Aluminium

Society of Paris, who make it from clay. Before

the Franco-Prussian war, it Avas said that England
and Germany could manufacture it, but during the

siege of Paris none appeared. At that time no pro-

cess was able to compete with that of the Society,

who furnished aluminium at $1.25 per ounce troy.

Jn 1882, about one ton of the metal was used in this

country. In 1884, ^ Philadelphia chemist dis-

covered a process, in which he substituted sodium

\ apor for the sodic carbonate of the other processes.

A better quality of metal was obtained, and many
thousand ounces have been manufactured.

The Cowles brothers have tried reducing alum-

inium in an electric furnace. This is a sort of

crucible, through which passes an electric current,

flowing through a substance offering great resist-

ance, and developing great heat. This fuses the mix-

ture of charcoal and aluminium compound in the

crucible, but it is very difficult to get the aluminium

at this high temperature. A new process of reduc-

tion has lately been discovered, by which, it is said,

aluminium may be put on the market at $2.00 per

pound, with the possibility of a much lowerprice. If

this process is successful, the uses of aluminium will

increase rapidly in a short time.

Aluminium, being a fine conductor of electricity,

a non-rusting, non-tarnishing metal, harder and

much lighter than ir»n, must eventually replace

iron. But, of course, the change will be gradual.

Just as there has been a Bronze Age and an Iron

Age, so there may be an Aluminium Age. Or, in

other words, it will begin to be manufactured at a

price which will make it useful in the arts.

In many sections of the country, far away from

cities and railroads, some of these old-time articles

are still made in the original way. A visit to a

"jug factory" in one of our interior counties will

show an example of a primitive process still in

active operation in a number of places. Many of

our young people have probably not had an oppor-

tunity of seeing how a jug is made. The writer

remembers as a boy the apparent mystery as to how

they were made, and was told that they were con-

structed by plastering clay over a coil of rope, and

the rope afterwards removed by uncoiling and with-

drawing the same through the mouth of the jug.

Such a method would, of course, be impracticable.

The maker of pottery at one of these rude facto-

ries is usually a small farmer, who devotes his spare

time to the business. Since he uses his own mate-

rial, employs no help, but does everything with his

own hands, he cares nothing for strikes, freight

rates, or labor agitators. His ware is good for so

much per gallon in the vicinity or the neighboring

country towns, where it is taken for sale on his own

wagon.
The potter sits astride a rough bench, and gener-

ally uses an old, worn-out saddle to make the seat

more comfortable. In front of him is a shallow-

box, with a horizontal wheel or disc in the center,

carried by an upright shaft having a similar, but

heavier, wheel below and near the floor. He causes

1
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MR. WIGHT'S COURSE IN BOTANY.
Realizing the <^reat labor and expenditure

of time involved in such a series of botanical

lessons as Mr. Wight last year conducted for

the Agassiz Association, it war, wilh hesita-

tion that I wrote to inquire whether the

success of the experiment would warrant

him in repeating it this year. Mr. Wight

replies that about one hundred and fifty

students took the former course, and that he

is so well pleased by the diligence and enthu-

siasm of the class, that he will open another

like it on the first of May.
Mr. ^Vight sends to each pupil by mail a

set of about fifty carefully selected specimens,
with lesson leaflets giving clear and precise

directions for studying them, and blanks for

recording the results of this study. He then

receives, corrects, and returns these exercises

of the pupils ; and for the whole service,

.including spechnens, makes only the nominal

charge of one dollar and a half.

In addition to this course, a short series of

lessons on ferns will be given later in the

year, beginning sometime in October or

November. Any who are interested may
address Mr. Alex. Wight, Framingham,
Mass.

>»

PROFESSOR CASSEDY'S COURSE IN
CHEMISTRY.

Professor Cassedy is ready to go on with

his interesting lessons in chemistry. Two
courses are now open—one for beginners,
and one for those somewhat more advanced.

All are most cordially invited to join these

courses, and any who would like to do so,

should write to Professor Cassedy at once.

When a man makes up his mind to ofl'er his

services to his young friends in this way, they
need have no hesitation in accepting his

kindness. Indeed, a prompt and general

acceptance of his ofier is all the reward he

desires. Here is his letter :

Norfolk College for Young Ladies, 1

Norfolk, Va. /
Dear Mr. Ballard: Will you kindly ask all

who have not received the chemicals and directions

for work in qualitative analysis to send to me again.
Sickness has caused delay. You may announce
both courses, and invite all our young Iriends to

join. There is, first, the "Elementary Experi-
mental Course." This consists of ten lessons. The

experiments and investigations to be performed are

fully described, and the results are to be sent to me
for correction. Price, for printing and postage,

$1.50. The second is a course in qualitative analy-
sis. I send twenty-five chemicals, numbered, and

directions for analysis-. Reports are to be sent to

me for correction. We use Jones' Junior Course,
McMillan & Co. Price $1.00, for printing and

copying. Respectfully,

J. A. I. Cassedy.

A NEW MEMBER OF THE A. A.

COUNCIL.
It always gives us encouragement to re-

ceive offers of assistance from gentlemen of

scientific prominence. It is with peculiar

pleasure, therefore, that we present to our

Chapters the following generous ofl'er from

Dr. Austin P. Nichols, the senior editor of

the Popular Science News :

Haverhill, Mass., March i, 1S90.

Dear Mr. Ballard : I shall be most happy to

correspond with members of the Agassiz Associa-

tion, and answer questions on the subjects of chem-'

istry and physics, as far as it is in my power to do

so. Very truly yours,
Austin P. Nichols.

CHAPTER ADDRESSES, NEW AND
REVISED.

Between last July, when the Siv/ss Cross
—which for two years and a half had repre-

sented our Association—was suspended, and

January ist of this year,
—when it was re-

vivefl in connection with Santa C/atis,
—a

large number of new Chapters were admitted

to the A. A., whose names and addresses all

our friends will wish to see. We therefore

give the list in full :

No. of
No. Name. Members
833 Fall River, Mass. C .>

Lynwanl French, 23 Winter St. ( Afussachusetls

ArclKFologicat Chapter.)
833 Kent, Washington. A 4

Uriah L. Herlz. (Audubon Chqitcr.)
478 Ipswich, Mass. A 4

.John Russell, Box 13«.

823 riellalre,U. A 22
Miss Nellie Bat'elle, Box l.itl.

391 Mount Morris, 111. A 23
Vinnie Stoner.

402 Iilaho Springs, Col. A 9
Walter W. Francis, Drawer F.

411 Omaha, Ncl). A 13
Miss Lillian liruner, 1236 S. 32il St.

909 Brooklyn, N. Y. f .)

O. Doerflinger, 8.') Lafayette Ave.
425 Norwood, Mass. A 3i>

B. s. McLiesh.
.554 Philadelphia, I'enn. Q 12

Clarence H. Potter, 2127 Ureen St.

976 Galveston, Texas. C 7
K. D. Chase, M.D.

776 Oakland, Cal. C 25
V. K. Chestnut.

431 Clielnisford, Mass. A 12
Mrs. C. K. A. ISartlett.

441 Valatle, N. Y. A 20
Burt Ij. Wililer Sniffen.

453 St. Albans, N. Y. A n
Stewart W. Clark, 9 l!ugg St.

818 Villa Park, Cal. A 10
Miss Cora Hoyt. (Orange Co.)

771 Adelaide. So. Austral la 100
W. Catton orasby.

463 Philadelphia, I'enn N ]8
Albert II ISartlett, 1.538 Diamond St.

.'iso Sau Jacinto, Cal. A 50
Miss Klla Copeland, Grammar School.

782 San Fnncisco, Cal. B 9
J. Wilbur Logaii, 2228 Califoruia St.

581 Milwaukee, Wis. I! 20
Airs. Annie .1 Bradbury, 163 Mason St.

791 Fennimore, Wis. A 21
Miss Ada Phillick.

471 Port Townsend, Wasiiington. A 4
A. W.Miller, Box 92.

801 Litchfleld, 111. A 4

Lynnle S. Brown, Box .349.

499 Greencastic, Ind. A 12
Itobert S. .John.

233 Baltimore, Md. A 13
S. B. Austin, Baltimore Citv College.

69 PIttsfield, Mass. B 13
Miss Eillth Sellen, 30 Pomeroy Ave.

1.50 San Francisco. Cal. A 4
Miss Frances Al. L. Heaton, Abbotsford House,
Broa<hvav.

399 Sew York. N.'Y. 1 4
Thomas B. Swift, 125 E. 88th St.

'

005 Fo) t Scott, Kans. A 4

I'. V. Phlnney, 740 Eddy St.

502 Monroe, Wis. ((ircenCo.J A 1(5

Miss (irace Green.
107 Milan. 111. A : 12

Fred. VV. Honens.
639 Redlnnd, Cal. A 4

Miss Mary G. Hale, Box 183.

294 Brooklyn, .N. Y'. D 4
Frederick T. Howard, 226 Lincoln PI.

>'o. of
No. Name. Jleuibers
721 Warrenton, Mo. A 9

I'rot. J. H. Frick, Central Wesleyan College.
731 Kilbourne City, Wis. A 15

Charles A. Chanter.
741 North Plainlield, N..J. A 12

Miss Calista B. Claypoole, 43 Grandview Ave.
587 Cemre Ossipee, N. H.

'

A 6
Mrs. E. s. Luuiprey.

752 Tuskegee, Ala. A 63
Miss Annie M. Walker.

763 Deer Lodge, .Montana. D 12
W. B. liiaket, Box 10.

530 Boston, Mas^. E 6
John .J. Fay, North Gt'Ovc St.

873 Peoria,Iil. C 4
Frank K. Kinney, 220 Flora Ave.

950 SwHrthiiiore, Pcnii. A
Ellen C. II. OgdcM.

443 Toronto. (Janada. B 5
J. M. Keade, 1.54 Robert St.

492 Reading, Mass. A 27
Mrs. Ilelle P. Gowing.

883 North Ware, N. II. A 4

Luc.y P. Osborne.
516 Shargorod, Podolsk, Russia. A

Saslia Shepotieft', care Dr. Uziblo.
525 Savinstzy, Poltava, Russia. A

Miss jidia Lessevitch.
.531 New Berlin, I'enn. A 14

Sec. Central Pennsylvania College Chapter A. A .

542 Falrfleld, Iowa B 14
Arthui' .lordan.

.555 Hampton, Va. A 14
.Jackson Mundy.

52 Mount I'nion College, Alliance, O. A
V. N. Marsh.

851 Weybridge, England. A 6
Emllv McDowell, The Bungalow, Oatland Park.

229 Denver, Col. A 6
Robert E. Hill, 1225 Lincoln Ave.

561 Wolverhampton, England 4
Miss Phvllis I'wentvnian, Castle Croft.

61 Philadelphi.T, Penn. E 4

Charles II. Whan, .50.50 Green St., Germantown.
579 Anthony, Harper Co., Kan 4

M..l."llurd.
582 Dixon, III. A 17

II. U. Bardwell.
841 Roswell, Ga 7

Archibald Smith.
591 Hyde Park, Mass. A 15

Nc'.lle M. Howes, 37 Dell Ave
861 Avalon, Los Angeles Co., Cal. A 6

Mrs. .Sophia A. Whieler, Sauta Catalina Island.
949 NewYork.NY. Z 25

Heinrich Rics, 211 W. .5.3d St.

173 Stamford, Conn. A 4
Robert F. Crane, 206 Brunswick Block.

448 Wa.shiiigt()U, D. C. <i 2
Miss DuBari v. 1826 H St.

81 Oxford, N Y. A 4
Fred H. Law, Box 2.

82 Brooklyn, N. y. B 32
MLss Bertha Newell, 13.")5 P'acillc St.

1.36 New Loudon, Conn. A 1 +

Miss Mabel Terrv, 3 Macdonald St.
.388 Philadelphia, Penn". M 5

Chai-les Morris, 2.5.30 Girard Ave.
482 Ovid, Seneca Co., N. Y A 7

Miss Sarah Ilornbeck.
4 IjH Crosse, \V is. A 4

Mrs. D. S. McArthur, 1103 Main St.
903 Nancy, France. A 5

Mile. Catherine de Metz Nolilat, 27 Rue de la
liavioclle.

914 We.st Boxford, Mass. A 6
Edmund .1. \Voodman, care Rev. C. E. Park.

4S Fitcliburg, Mass. A 31
Prof E. A. Hartwell, Box 1685.

S>4 Fall River, Mass. I! 17
Lynward French, Bo.x 45.

922 Olierlin.CJ. A 5
Charles A. Kofoid.

934 Bourbounais Grove, 111. A 24
James J. Condon, St. Viateur's University.

942 NewYork.N.Y. Y ". 7
Fred P. Kafka, 10.54 Ave. A.

9.55 Newport, It. I. B ; 5
Miss F^liza P. Siniiuons, Green End.

27 Plttsliurgh, Penu. A , 40
l*rof. Guslave Gutlenberg, Central High School.

16 Kerr City, Fl a. A
Arthur P. Lewis.

962 Vallejo,Cnl. B 4
R. L. Cassady.

<>--

THE WORLD'S FAIR IN 1S92.

SHALL THE AGASSIZ ASSOCIATION EXHIBIT.''

It is moved and seconded that the Agassiz
Association make an exhibit of its work at

the coming celebration of the discovery of

America by Columbus. The motion is as

follows :

At the eighty-third I'cgular meeting of Chapter

421, East Providence Centre, R. L, it was unani-

mously resolved to make a motion that the Agassiz
Association exhibit at the World's Fair of iSt;2.

—
Joseph Bridgham, Sec.

This motion has been seconded b}' Chapter

949 (Z), New York, N. Y., and it is now
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: before the Association for discussion. It

will, of course, involve a great deal of labor

and no little expense ; but, if the Chapters
. should enter into the scheme with enthusiasm,

we could make an exhibit that would com-

mand attention. The collections of all our

Chapters, if ranged side by side, would not

only occupy a large space, but would fairly

represent the varied and abounding natural

.products of America. Photographs of our
'

local societies, of their rooms, apparatus,

libraries, and of local scenerv should be

added. There would be a place for all the

publications that have been issued by Chap-
ters or individuals connected in an}' way with

the A. A. G':-ological and botanical charts

and maps, sketches, note-books, and manu-

script papers should be added. These,

together with our charters, badges of all the

various styles, banners, and other emblems,
would form a collection not unworthj- a place

even in so imposing an exposition as will be

that of 1S92.

Mr. Uriah L. Hertz, President of our

Audubon Chapter in Kent, Wasliington,
writes: "I should, like to see our society

represented in some attractive manner at the

coming World's Fair. A small, unique

pavilion,
—built by subscription,

—with the

collections, map«, etc., would be appropriate,
I think. I will subscribe, for one."

Now I shall not undertake to rival one of

the great New York papers, by oH'ering large

prizes for the greatest number of the brightest

Ideas with regard to a possible representation
of our Association in 1892, but I hope to

hear from every Chapter that feels an interest

ill this matter, either pro or con. Say par-

ticularly whether your Chapter would con-

tribute its share toward making such an

exhibit worthy of the Association, and

whether it would subscribe toward the

necessary expenses. Suggestions of ways
and means of making an interesting and

attractive display will be especially welcome.

THE ISAAC LEA MEMORIAL CHAP-
TER OF CONCHOLOGY.

The Isaac Lea Chapter of the A. A. is one

of our so-called "Corresponding Chapters"—that is, it is composed, not of members
united by their residence in a common town,
but of those who, though scattered through-
out the whole country, are united by a

common interest in conchology. The Presi-

dent of the Isaac Lea Chapter is Professor

Josiah Keep, of Mills College, California.

Professor Keep is well known among scien-

tific men, and is the author of "West Coast

Shells,".and "Common Sea-Shells of Cali-

fornia." Under date of Jan. 17, Professor

Keep writes : "I was surprised to receive

notice, a few days Since, that I had been

elected President of the Isaac Lea Chapter of

the A. A. I will accept the office, and will

endeavor to perform its duties faithfully. I

have long taken the Popular Scienxe

News, and am pleased to see that you are

to have a department in that excellent paper.
I desire to increase the interest in conchology

among the members of the Association."

We congratulate the Chapter that it has

secured so able and kindly a gentleman for

its leader. Was there ever before so good an

opportunity for young and old to make them-

selves familiar with the beautiful and curious

shells that lie scattered along their paths, and

under the waters of the brooks and ponds in

their vicinity' .' No one is so young, so iso-

lated, or so humble, that he will not be wel-

comed to this earnest circle of shell-hunters
;

and there are in it men able and willing to

give freely and only too gladly, all the inlbr-

mation anyone may need about whatever

specimens he may find. The membership
of the Isaac Lea Chapter ought to double* in

a month. All are invited to join it.

ORIGINAL OBSERVATIONS BY MEMBERS
OF THE AGASSIZ ASSOCIATION.

259. ^ Double R.\Nr.NciLus Tr.\cf.d uv a

Stream of Water.— I found lasfspring a double-

flowered specimen of lianiinculns, growing in Uie

moist ground by tlie railroad. The species seemed

to be closely allied to li. repens, as shown by the

foliage and manner of growth. The flowers were

perfectly double, all the stamens and pistils being

changed to petals. This fact led me to the conclu-

sion that the plant had escaped from cultivation, as

I have not heard of an instance in which flowers

have become perfectly double naturally. So I set

myself to find out, if possible, how it had escaped,
and from where. There is a small stream which
runs by the place where the plant was found.

Thinking some root-stalks might have become
detached and brought down by this stream, I fol-

lowed it up some distance to a place where it runs

along the roadside. Here I found another specimen
of the plant, and in a dooryard near by were others

of the same kind, which had evidently, been culti-

vated. I considered this satisfactory evidence that

the plant had escaped from cultivation. There is a

specimen of a similar plant in the New York State

herbarium. It came from the central part of the

State. Prof Peck, Staie botanist, says that it is the

only specimen he ever saw. He came out to the

place and collected specimens of it, and he has since

written me that he compared it with the true Jt.

repens, and that he considers it a cultivated form of

that species.
—Cornelius L. Shear, (member of

Gray Memorial Botanical Chapter), Union Church,
N. Y.

260. Remarkable Insect Intelligence.—We
happened to witness a curious fight between"^ wasp
and a black-faced boring-bee. We had noticed dead

bees lying on the ground beneath their holes, which
were in the side of a wooden out-building, but had
not before known what killed them. The wasp was
metallic black and blue. It was busy at one of the

bee-holes. Near by was an asparagus-bed, full of

bushy and dry old plants. On looking closely, we
saw that the wasp was holding a piece of one of the

branches of an asparagus-plant, and was trying to

pry the bee out of Jiis hole. The bee had his body
at the entrjtnce of the hole, the sting pointing out-

ward, and was buzzing angrily. The wasp held his

weapon firmly with his mouth, supporting it by his

legs. About a quarter of an inch of the twig pro-

jected in front of him. Suddenly he dropped his

stick, but immediately flew to the asparagus-bed
and proceeded to cut himself another. He lit on a

bush, and cut a branch off near the main stem, and

then cut off the opposite end. He then had a little

lance about an inch in length, and a little larger

round than a pin's head. Then he charged the bee

again, and began prying as before. The wasp

dropped his stick again, but, not at all discouraged,
cut himself another, and this he did several times.

At last he succeeded in getting into the hole, and

stood his lance straight up in it.- I did not see him

after that, but suppose he killed the bee. I have

heard it said that animals do not make use of

"tools," but this observation seems to show that

they can add to their means of offense when their

natural powers are not sufficient. Connecting the

dead bees with what we saw, there is reason to con-

clude that the wasp was killing the bees and taking
their quarters for his own purposes.

—George M.

Brooke.

[The foregoing account seemed to us so unusual,

ihat a letter was written, asking the corroboration

of the second witness implied in the word "we."
The answer is appended..—Editor.]

Dear Sir : You may accept without hesitatinu the report
maic by my son of the encounter of a wasp with a bee. I was

present and witnessed the occurrence. The circumst'inces were
favorable to accurate observation. The asparagus-bed from

wliich the wasp cut his staves, was not more than six feet from

the bee's hole, and we were about midway. The wasp was so

absorlied in his work that he seemed not to notice our presence,
and we were thus enabled to approach very near him while

engaged with the bee, as well as when cutting ami trimming
the slender tips of the dry asparagus-stems. His aggressive

air, steel-blue wings, and blue-black, shining body, suggested
the idea of a knight in armor forcing, lance in hand, the

stronghold of an enemy. This incident occurred in the latter

part of the summer of 1SS7; the exact date was not noted. We
kept a bright lookout last sunnner, hoping for a repetition, but

were disappointed. Respectfully yours,

John M. Hrookk.
Professor of Physics, Virginia Military Institute.

REPORTS FROM OUR CHAPTERS.
A BRIEF GLANCE AT A FEW OF THE GOOD WORKERS.

595, Oneonta, N. Y. , [A].—Our Chapter has been

organized five years, and during that time we have

analyzed and identified three hundred and fourteen

phanerogamous plants, twenty-one ferns, seven or

eight sedges and grasses, and four or five lycopo-
diums. This list includes scarcely any cultivated

plants, and, with very few exceptions, all were found
within easy walking distance of our hoines. We
think we have quite a fair knowledge of our native

flora. Our little wild garden has been a great
assistance in our studies. Frequently we find young
plants with which we are unacquainted, and trans-

plant them to our garden, where we can observe

their growth, blossoms, and fruit. But it would
have been impossible to have visited them in the

woods at exactly the right time for analyzing. The
Situation of the plot is unfavorable, being too dry
and not shady enough. For this reason, many of

the prettiest plants die, and, as the worthless ones

are pulled up, our garden never presents a very

showy appearance. A few days ago I overheard a

farmer, who was looking at it, say, in a very em-

phatic and somewhat disgusted tone,
"
Well, that

don't amount to much 1

'

I suppose he could not
see much that to him looked valuable, but if he
could have seen the knowledge we have gained
from that littU bit of earth, he would have con-

cluded that there was much more there than could

be seen. We find the plan has many advantages,
and it cannot be too strongly recommended. We
were greatly interested in two articles about "Many
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Idle Weeds," which appeared in the Swiss Cross in

18S7. We were familiar with all the plants men-

tioned, except the early saxifrage. This spring we
found on some rocks over which we had passed

many times, a cluster of leaves, which we brought
home. When the flowers came, what was our sur-

prise and delight to find it was the very Saxifraga

Virgeniensis that we had wished to see.—Jessie

Elvira Jenks, Sec.

718, Athens, O., [A].—Our Chapter was organ-
ized in October, 1S88, with six members. We held

our first meeting November 3. i888. We have been

very successful under the supervision of Prof Mor-
rill. We meet in his office every two weeks, and

examine specimens. We have given more attention

to zoology than any other branch. We have the

use of a very fine compound microscope. We have

a pretty good collection of animals, rocks, and min-

erals.—Ralph Super, Sec.

7H, Glen Falls, N. Y., [A].—There has been a

thorough reorganization of this Chapter during the

past year. Under the able management of the

scientific instructor in the Glens Falls Academy,
Mr. C. L. Williams, new members have been brought
in and are doing good work in various branches of

natural history, particularly in botany. The num-
ber of active members is fifteen. Meetings are held

every Tuesday evening. Miss Frances T. E. Boyd
has been elected Secretary in my place.

—Walter
W. Haviland.

744, New Brunswick, N. J., [A].—The work o
the society in the last year has been to maintain a

lecture course in popular science. The lecturers

and their subjects were as follows :

Rev. Dr. Powers—"Machinery."
Mr. Isaac Holden—*'.Sea-Weeds."

Dr. E. H. Jenkins—"Agency of Insects in the Fertilization
of Seeds."

Mr. Jacob A. Ries—"The Other Half."
Mr. J. C. Bayles—"Common Sense Hygiene."
Prof. A. C. Apzar—"Animal Life in the Sea."
Prof. D. P. Todd—"An Astronomer's Visit to Japan."
Prof. A. L. Willis—"The Human Face."
Prof. J. Nelson—"The Life of an Oyster."
Prof. E. A. Bowser—"Comets and Meteors."
Prof. S. H. Cook—"The Ice Age."
Mr. H. H. Ballard—"Curiosity and Credulity."
Prof. S. Lockwood—"Diatoms."
Rev. T. F. Clark—"Knapsack Journey of the World."
Dr. T. O'C. Sloane—"Simple Scientific Experiments."

Most of the lectures were illustrated by specimens,
charts, maps, stereopticon, or gas-microscope. They
were given in the chapel of Rutgers College. The
attendance varied from 100 to 450. The total

attendance is estimated at 4,(»oo.—Peter T. Austen,
Pres.

; Harriet I. Anable, Sec.
; George L. Shirler,

Treas.
; Amanda L. Voorhees, Asst. Sec.

;
W. H.

Myers, Chief Usher; P. Belts, in charge of appara-
tus; G. II. Mitchell, in charge of stage; U. B.

Ennis, Canvasser and Collector.

949, New York, N. Y., [Z].—The past year has
been a very successful one in our history. Our
membership, both active and corresponding, has
increased. Meetings have been held fortnightly,
and the following are some of the papers that have
been read: "Ferns," "Dwellings of Primitive

Man," "Teeth," "Proiococciis viridis," "Micro-

scopical Fungi,".
"
Caddis-fly Cases," "Occurrence

of Hyalite in New York City," "Extinct Feathered

Forms," "Salamanders," "Ascidians," "The Hu-
man Mind," "International Weights and Meas-
ures," "Trout Culture." Very instructive classes,
which proved of great interest to the members,
have been conducted in geology and mineralogy.

f

On March 2, 1889, we held our third annual exhibi-

tion, which was largely attended. It is surprising
to find, at the end of the year, how many names our
" Visitors' Book" contains. In April, 1889, a course

of lectures was delivered by Mr. William Freeland,

LL. D., under the auspices of the Chapter, on

Rome, Pompeii, and Naples. These were beauti-

fully illustrated by colored lantern-slides, prepared
for the occasion. The proceeds of the lectures en-

abled us to enlarge our cabinets and pay other

expenses. At present we have a surplus of $22 in

the treasury. Our library is in a flourishing condi-

tion, and contains fifty-two bound and eighty-five

unbound volumes. The collections have been

greatly increased during the year. The minerals

have been arranged and catalogued by Mr. G.

Stanton, and our collection of New York City
minerals has become of such value that our rooms

are visited by local collectors for the purpose of

seeing our rare specimens. Several hundred insects

have been donated, as well as a number of plants,

especially cryptogams. A number of excursions

have been made to points in the vicinity, and sev-

eral sj^lendid collecting-grounds found. Within a

short time we hope to issue a report of our work,

upon which we are now busily engaged. Several

persons have joined us as corresponding tneinbers,

and we should like to hear from more.—Heinrich

Ries, Columbia College, Cor. Sec.

536, Long Ashton Lodge, Clifton-Bristol, Eng-
land.—One of our members has been elected to the

British Conchological Society of Great Britain and

Ireland. She has twice observed a Testacella

mangei devoured alive by Achaiince and "wire-

worms." She has found Clausilia Rolphii, Helix

aciiteata, and Zoniies fulviis, besides a curiously dis-

torted Helix rvfescens. We have a present from our

President of some valuable eggs, among them those

of the buzzard, crane, Egyptian vulture and grifTon

vulture. Mrs. Falloon, Long Ashton Vicarage,

will be pleased to correspond with members with a

view to exchange.
—Theo. L. Dyke, Sec.

Reports from the Fifth Century (Chapters

401-500) should reach the President by May i.

All are invited to j'oin the Agassiz Asso-

ciation, either as corresponding members or

by forming Chapters. Local societies of

kindred aims are especially invited to unite

with us. No surrender of present name,

purpose, methods. Or independence is re-

quired. Application blanks sent on request.

Address, Harlan II. Ballard, President A. A.,

Pittsfield, Mass.

[Written for "The Out-Door World."]

ALASKAN BURIAL.

BY TAMES T. WUITE, M. D.,

Of the Agassiz Association.

For a number of days in last July, I was in the

vicinity of Point Hope, Alaska, and made frequent
visits to the village of Tigarah, and the neighboring

cemetery, which is one of the largest on the Arctic

coast, and extends over most of the Point west of

the village. Here the Innuits place their dead—not

in graves, but upon platforms, raised, perhaps, four

feet from the ground on four rude posts. In the

older cemeteries these posts are the' ribs of whales,
but in the newer portions wooden' supports are used.

Upon these platforms the bodies lie flat on their

backs, with their heads toward the east. I was care-

ful at first not to let the natives see me disturbing
their dead, but I soon found that they did not mind

it; at least, they made no expression of disapproval.
The heavy winter gales play sad havoc wjth the

bodies, particularly the older ones, scattering the

bones about in every direction. By digging care-

fully in the loose sand between the whale-bone

uprights that marked the location of an old plat-

form, I found quantities of flint and bone arrow-

heads, slate knives, bone adzes, and various pieces
of broken bows, sleds, and snow-shoes; but in the

more recent ground were found pieces of guns.
bullets, steel knives, and the like, for the whalers

have taught the Eskimo the use of modern imple-
ments. Near one of the old posts I found fragments
of a coarse black pottery, evidently portions of a

good-sized bowl, of considerable interest to me, for

I did not find any pottery among the natives at the

village. They used metal utensils, obtained from

the whalers in exchange for whale-bone, furs, and

ivory.

A party of us landed one day just in time to wit-

ness the ending of a funeral ceremony. The body
—that of a woman—had already been wrapped in

skin blankets, and placed in an open box supported
above the ground. At the head was gathered a

party consisting of the inother, three other women,
a man, and several children. The mother was sit-

ting on the ground beside a small fire, smoking,
while the others were arranging some garments.
As we approached, one of the women gathered up
the remaining clothes of the dead, and, tearing
them into strips, scattered them about on the

ground. When this was done, the old man took a

black stone and made a mark on the ground behind

the mother, who had moved a little way from the

fire. Then, handing the stone to the next, she, too,

made a mark; and so with each one, the old woman

moving a little each time, until a circle was com-

pleted. Inside this circle the mother knelt, and,

muttering something, dropped the stone down
inside her outer garment, or parka; and so in

succession each of the others—even to the little

children, some of whom had to be held while the

stone was dropped inside their 2^'^rkas for them.

The old man gathered up an armful of articles,

and, placing some in the box near the head of the

dead, took his place at the head of the line that had

been formed, and in single file they marched around

the foot of the platform, back to the village.

In a good many cases, I founri small strips of

fresh whale-blubber, or r/iitkiiik, placed at the head

of the dead, on three small, flat stones, arranged to

form a triangle, with the apex towards the head.

All articles left with the dead are first broken or

torn. Bows, arrows, and sleds are broken so as to

make them useless, and all clothing and blankets

are torn to pieces. The natives will not use articles

found upon a corpse, believing they will bring them
bad luck.

At the villages of Noo-wook, at Point Barroiv, and

Oo-tiah-wik, at Cape Smyth, tlie natives dispose of

tne dead in a somewhat different manner. They
are wrapped in their skin blankets as before, but,

instead of being placed on frames, they are dragged
a short distance from the village, where, with pegs
driven through their clothing, they are securely
fastened on top of the ground, and, like the others,

with their heads to the east. Formerly, however,
the natives say, they buried their dead under the

ground ;
and a little way behind the old signal-

station, the ground is dotted over with numerous
small mounds, from which may be recovered various

relics of the past.

According to Brown and Morris, the molecular

weight of soluble starch is 32,400.
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The eminent astronomer Schiaparelli,
of the Milan Observatory, lias published the

results of his observations upon the planet

Mercurv, by which' he is led to conclude that

the time of its rotation on its axis is the same

as that of its revolution around the sun, viz.,

87.9693 days, its motions being thus analo-

gous to those of the moon. It has long been

noticed that the markings in the disk of Mer-

cury, when observed at the same hour on

consecutive days, were identical in their

aspect, but the opinion of Schroter, that this

was due to the rotation time of Mercury being

nearly the same as that of the earth, has been

generally accepted. The brilliant result ob-

tained by the Italian astronomer is of great

theoretical importance, and may lead to im-

portant changes in our theories of celestial

mechanics.

ently condensed, i. e., 2C28 in the first, 2C-2-2

in the second, and 3C1G in the third. The

important bearing of these researches upon
the theory of the elements will readily be

recognized by chemists.

A puobahle new element is announced by

Grunwald, who concludes that the assumed

elements tellurium, antimony, and copper
contain traces of a new, hitherto unknown

element, of Mendeleefl''s eleventh series. It

is on the one hand related to tellurium, and

on the other hand very clo.sely to bismuth.

It is very probably identical with the element

of group VI., series ii,- having the approxi-
mate atomic weight 212, and also with Dr.

B. Brauner's "Austriacum" recently dis-

covered in tellurium. It is not stated

whether the supposed new clement exists

simply as an impurity,' in the old elements

in which it occurs, or whether the last named
are to be considered as compound bodies,

composed of two hitherto unrecognized ele-

ments, but the former supposition seems

much the more probable.

Berthelot and Petit have been studying
the constitution and chemical relations of the

forms of carbon known as graphites, and

have obtained results which are of great

interest and importance from a theoretical

standpoint. They claim to have discovered

three different forms of graphite, which form

three definite series of permanent chemical

compounds. Each graphite would thus rep-

resent a different simple radical. For in-

stance, there are three distinct graphitic

oxides : that of the graphite of cast-metal

contains 62.7 per cent, of carbon, that of

amorphous graphite (plumbago) contains

56. 2 per cent., and that of electric carbon

51.9 per cent. The comparison may be

made by admitting that one and the same

proportion of oxygen, such as Ok;, is com-

bined in the three bodies to carbons differ-

The present winter, although of unex-

ampled mildness on shore, has been note-

worthy among seamen for the terrible storms

which have swept o\er the North Atlantic

Ocean. Few steamers sailing between the

United States and Europe have made their

passages without suflering more or less dam-

age from wind and waves. A correspondent,

referring to this subject, asks how so much

damage can be done by a wave if, as is gen-

erally held, it has no progressive motion as a

mass of water. It is true that any given

particle of water in an ocean wave has merely
a vertical, or up and down motion, and that

it is only the motion o^ the water that pro-

gresses, and not the water itself; but the fact

is that the damage is done by the breaking up
of the crest of a wave, at the proper moment
to allow the mass of water composing it to

sweep over the vessel with almost irresistible

force. A similar occurrence may be observed

at the sea-shore at any time, when the waves

may be seen rolling quietly in toward the

shore, and giving little indication of the

energy stored up in them till they .strike the

rocks or the beach, when the crest rolls over,

and the whole mass of water breaks up and

is precipitated forward with great force.

This tendency of waves to break up can be

prevented by spreading oil upon the 'water.

The effect is almost magical, and many ves-

sels have been saved from foundering by its

use. It is estimated that a film of oil

1-200,006 of an inch in thickness will prevent
this "combing" tendency of the waves, and

transform them into smooth, long swells,

over which the vessel rides in safety.

Another eccentricity of this remarkable

season was a thunder-storm which occurred

on the evening of February iSth. A thunder-

storm in winter, during a period of warm

weathtr, is not uncommon in this vicinity,

but it is very unusual during the ordinary
winter weather, with- the ground covered

with snow, and a temperature near zero.

The storm was brief, but violent. The

lightning struck the wires of the electric

street-railroad in Cambridge, and passed to

the ground through a car, doing no harm, but

badly frightening the passengers. Take it

all together, we doubt if even the traditional

"oldest inhabitant" can remember a season

equal to the winter which has just passed.

A FEW months ago, a man convicted of a

most atrocious crime was pardoned from the

Massachusetts State Prison, for no apparent
reasons except that he promised to be good,

and had enough money to interest outsiders

to work for his release. He had scarcely
been at liberty six weeks before he murdered

his own brother in cold blood, in order that

he might inherit some of his property. This

sad affair ought to be a lesson both to those

crack-brained philanthropists who waste so

much sjmpath)- upon their unfortunate

friends, the criminals, and for those State

Officials who weakly consent to the liberation

of such beasts in human form, to again com-
mence their warfare upon society.- The
crime for which this man was first convicted

was well worth}' of death, and the least that

the public can demand of their legislative

servants is, that such crimes shall be made

unpardonable, except upon proof of inno-

cence.

The story, related in another column, of

the fight between a wasp and a bee, is cer-

tainly a most remarkable one, although well

authenticated. That a wasp should have

sufficient intelligence to make and use an

artificial weapon to aid him in the combat, is

most surprising, and shows a higher mental

capacity than that possessed by some men.
The great development of the intellectual

faculties in certain insects, like wasps and

bees, is a fact very difficult of explanation,
and it is only an evasion of the difficulty to

call it "instinct." Although the faculty of

instinct does exist, in tiie human race as well

as animals, yet it is often impossible to dis-

tinguish it from reason, as in the case referred

to above. 1

Mr. C. a. Stephens, of Norway Lake,
Maine, oflers three cash prizes of $175, $125,
and $100 for the best three comparative dem-

onstrations, as to the causes of failing nutri-

tion in aging organisms, by means of micro-

scopical slides, of the blood capillaries in

young and in aged tissues, canine or human.
Circulars giving full particulars will be sent

on application.

SOME ASSUMPTIONS OF SCIENCE.
It is not going too far to say that the

modern sciences of chemistry and physics
are based upon theories which have never

been proved to be true, but are, possibly, or

even probably, unprovable. The two funda-

mental conceptions regarding matter and

energy
— the atoms and the ether— are

assumptions, pure and simple, and the only

justification we have for assuming their ex-

istence is the very strong one that they per-

fectly explain all the observed phenomena,
and, even further, that by reasoning from

them as a basis, we can predict what phe-
nomena will occur under previously untried

conditions, and have our prediction fulfilled

when the proposed conditions are obtained.

Take, for a single instance, the theory of

atoms. It is a fact of common osbervation



POPULAR SCIENCE NEWS. [April, 1S90.

that all bodies, but especially gases, vary in

volume or size under varying conditions of

temperature and pressure. Now the human

mind can form only two possible conceptions

of matter—that it is perfectly continuous, or

it is discontinuous. If a cubic inch of air,

for instance, or the mercury in a thermome-

ter, were perfectly continuous, or one solid

lump of matter, so to speak, we cannot con-

ceive of any way in which its volume could

change ;
but we know that it does change,

and we are therefore driven almost inevitably

to the belief that matter is made up of sepa-

rate particles (or atoms), separated from each

other by empty spaces, like a swarm of gnats,

to use a rough illustration. The atomic

weights and other chemical phenomena are

hardly explainable upon any other theory

than the mutual attractions of excessively

minute but perfectly definite and unalterable

masses of matter.

But are the spaces between the atoms

empty "i Here we meet with another diffi-

culty, for we know that energv, in the forms

of light, heat, electricity, etc., not only

passes readily through matter, but also across

the inter-stellar spaces, where, for various

reasons, we cannot admit the presence of

matter in the forms familiarly known to us.

We cannot conceive of energy or force trav-

ersing an absolute vacuum. The very exist-

ence of energy seems to be conditioned by
the presence of matter. We are, therefore,

driven to another assumption
—that of the

ether, which is supposed to be an extremely
subtle form of matter, as much lighter than

common gases, as these exceed solids and

liquids in tenuity, which not only fills the

inter-stellar spaces of the entire imiverse, but

the inter-atomic (or, more properly, the inter-

molecular) spaces of all forms of matter

itself. But, if the ether is matter,—and if it

is not it has no existence,—then it must be

constituted very differently from other forms

of matter with which we are acquainted, and

possess a combination of qualities
—such as

low density and high elasticit}-
—which are

not possessed by any other form of matter of

which we have knowledge.

We have no actual and definite knowledge
as to how matter is constituted, how energy

is transmitted, or what light, heat, electricity,

chemical aflSnity, etc., i-eally are, and we are

hardly able to thoroughly differentiate matter

and energy themselves. Certain scientists

have considered them nearly identical, hold-

ing that atoms are but centers of attractive

force, or of vortices in the ether, like the

rings of smoke blown from the chimney of a

locomotive. We think that scarcely a single

scientist of repute would claim to absolutely

believe in the existence of either atoms or the

ether. They simply stand as expressions by

which observed phenomena can be formu-

lated, or, as illustrated by Professor Cooke,

they are but the scaffolding of an uncompleted

building, to be removed when our system of

the philosophy of Nature is complete, but in

the present condition b'f knowledge serving a

useful if not indisjjensable purpose.
The more we search into the mysteries of

Nature, the more incomprehensible we find

them, and the more clearly we perceive the

limitations of our present knowledge. It

sometimes seems as ii we miist reason from a

psychological standpoint, and refer natural

phenomena to a subjective basis. But this is

merely a fanciful speculation ;
the course of

knowledge is ever onward, and we have no

occasion for discouragement. We have but

little doubt that in time many, if not all, of

the jsroblems of Nature will be solved, and

shown to have a material and objective ex-

istence ; and it is not impossible that we may
obtain a comprehension of the true nature of

vital force, or life itself, which we cannot but

consider as the key to all those other mysteries
which now perplex that manifestation of our

being which we call the mind, or soul.

[Original in Popular Scievce NtWH.\

THE MINERAL WEALTH OF NEW MEXICO.
BY M. J. GORTON.

The mineral wealth of New Mexico has been

known—and, tradition asserts, has been partially

developed
—for more than three centuries. But the

general exploration and real general development
of the mineral resources of the Territory only com-

menced less than nine years ago. It was not until

geological and mineralogical surveys had been

achieved and reported to the national government,
and the coming of the means of transportation had

become 'in a.ssured fact, that the development began

satisfactorily.

The resources of the Territory consist not only of

its mines of precious metals, but likewise of nickel,

copper, lead, manganese (sulphate and carbonate),

iron, and cobalt; also mica, salt, gypsum, soda,

arsenic, alum, coal, borax, tellurium, lime, sulphur,

plumbago, mineral paints, silicates, many precious

stones and gems,—topaz, rubies or garnets, ame-

thyst, emerald, sapphire, olivine, chalcedony, obsid-

ian, smoky quartz, opal, agates,
—besides, of course,

rich mines of gold and silver. The mining districts

found in the dillerent ranges of mountains are

prospectively rich, and in importance dwarf all

other interests.

The Organ Mountains lie about eighteer) miles

east of the Rio Grande. Several mines are in oper-

ation, and the work is being steadily prosecuted.

Every claim has a heavy iron capping, and carries

both gold and silver. The Jarillas district, known
as the Silver Hills, is due east from Shedd's ranch,

twenty miles. Here an old civilization has left

positive signs of having sunk shafts and wrought
out the precious metals

;
and the dumps of unused

ore, thought unworthy the labor necessary for

carrying away and packing long distances to be

smelted, is now found to yield a good profit under

more modern methods and with improved means of

transportation. The great trouble is lack of water.

There are irrigating methods— sinking artesian

wells, digging trenches, and. securing the rainfall—
which will revolutionize and develop the enormous

mineral wealth of the Jarrilas district, if enough
water is secured to use for washing purposes.

There are reports of the vivid possibilities of the

Socorra and Rincon districts. A rapid investiga-
tion showed the existence ol wealth-producing ores.

The great water-sheds of these districts have been

denuded by electric and atmospheric agencies of the

long ago. The country where lie the sources of

the tributaries, in the wet season, of the Rio del

Norte, takes the character of savage grandeur in

its sterile rocks and bold elevations. Broad beds of

gravel and sand lie between the clifts of syenite,

which is combined with other minerals—sand-

stone, arbolite, porphyry, and quartz
—in mass.

In many places it bears evidence of having

undergone a roasting, the residuum filling

the surrounding cavities. The combinations of

quartz and feldspar, that in different localities bear

mineral-producing lodes, from the dome rocks of

the clearly defined leads that penetrate the moun-

tain, extend from the mountain peaks to the plain,

within the mineral belt. Sometimes near the main

river, more frequently in the dry gulches opening
to the stream, nearly always at the heads of the

lesser streams, wherever the stift" slale is exposed,
the color of gold is found. Wherever the gray slate

is exposed, the auriferous strata suiTiciently denuded,
and the bars of diorite known as gold-bearing ore

exposed, payable deposits of gold are usually found.

The regions where gold, silver, and the many
valuable mineral deposits must be sought, are often

wrapped in the deepest solitude. The beetling
cliff's drop down from the barren table-land .above,

and gaunt, skulking coyotes wake the echoes with

their nightly howls. A loneliness so deep and

terrifying as to overshadow and palsy every effort

to forget the benumbing stillness prevails. There

are none of the signs of human interest or vivid lit-

tering of life in the untrodden paths and unfenced

roadways and natural boundaries to the land. The
senses are constantly reminded of the great waste,

and it seems impossible that common effort and"

occupation can survive amid such few adjuncts of

congeniality and the unkindliness of .so bare a field.

The occupation of the Rincon mines by specu-
lators who " boomed "

all known leads, and a trip

to the Sierra Cabella range to follow out some leads

reported to be worthy oi notice, led into the heart

of a ghostly, ghastly, God-forgotten land, the trail

tending ever onward through the scoriated, fiery

desert of desolation. Boulders strew the surface of

the plain, and the view is bounded by a horizon of

low cliffs, wind-wrought into the shape of monu-
ments and ruined fortifications, dreary and tame to

a degree. Not one blade of grass, not a tree
;
noth-

ing of beauty, nothing of grandeur;—grease-wood
and sage-brush, and a liery ball in a brazen sky over

all; only gray and brown tones in all this desolate

landscape; the only signs of life, the skulking

coyote and the slow-sailing buzzard. After a tiine,

we strike low conglomerate foot-hills, and ascend

one after another, only to again descend. After

incredible toil, we strike a savage, narrow glen,

lying between two mountain spurs, the sides of

which were covered with chapparal and gamma
grass

—a growth which is never green, nor does it *

ever wither, but is very nutritious, and was most

acceptable food for our weary, jaded horses. Soon
we emerged by the dry channel of a creek, crossed

in places by broad veins of slate. Travelling slowly

along the worn water-way, we examined a drift

place where the gravel and sand was collected above

a slaty bar of bare rock. Just below were three

Mexicans, engaged in scooping up the deposit, and,

using the water from their skin bags, rinsed the

gravel from the collection in their pans. Propitiat-

ing them by giving them some tobacco, they allowed

us to see the shine of the pure, lustrous metal.

The wildest excitement prevailed, fatigue van-

ished, the proper steps for securing possession were
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taken, and, when evening came with its grateful

coolness, the country erstwhile so desolate, dreary,

and forbidding, was found to have developed into an

enchanted region. Tlie test to this wonderful find

proved its value, and the region which was an

epitome of desolation, covered now bj' hope of

golden treasures, swelled away to a fairy gleam of

great opportunities. The purchase price duly paid,

the three Mexicans established the legal claim to

excellent plants, which, it is true, cost much to

develop, the scarcity of water ever rendering any
effort difficult.

Reduction works of the best construction in con-

centrator and milling are now in operation. Sul-

phur, alum, coal, copper.- lead, and nickel are

shipped from various points in. paying quantities.

A good merchantable article of mica, produced in

large quantities from the mica mines at Petaca, is

being shipped to an eastern market. A Chicago

company owns the mine, and the sheets—which

are cut into sizes varying from two inches and a

half by four, to twelve by twenty inches—are

shipped at the Tres Piedres station to the east in

marketable condition for the retail trade.

Water and capita! are tlie necessary adjuncts to a

good trade and much prosperity in developing the

mineral wealth of New Mexico.

[.Special Correspomjencc ot Popular Science New8.\

PARIS LETTER.

One of the scientific events of the last few days
is the appearance of a new paper, published by G.

Masson, and edited by MM. Cartailhac. Hamy, and

Topniard. This paper is a review of exceedingly

good exterior appearance, which is published every
two months, and bears the name J,'Anthropologic.

It is destined to take the place and functions of three

other reviews, which now disappear, only to assume

a new plumage and combine their forces in one

; effort. The Materiaux pour I'llistoire de i' llorame,

the Keviie d' Anthropolorjie, and the Revue d' Kthno-

arapliie are things of the past; their individual

existence has disappeared ; tliey live anew under a

new form— L'Anihropologie. We will not complain.
The writers of the three periodicals remain devoted

to the fourth, and this last one assumes a more
varied and interesting character, in the eyes of most

readers. Among the papers published in the first

number, just issued, (No. i, January-February,

1890), the principal ones are : A paper by Topniard,
on the skull of Charlotte Corday, who murdered

Marat; one by O. Montelius, on the Bronze Age in

Egypt, with many illustrations
;

and one by S.

Reinach, on the tomb of Vaphio. This tomb, dis-

covered in Greece, belongy to the mycenian period
of the pre-historical age of Greece, and is of great

interest, as it certainly will give new documents on

times concerning which but little is yet known. As
to Charlotte Corday's skull, M. Topniard, the pupil

of Broca, and one of the most able anthropologists,

concludes by saying that it is a handsome and very

regular woman's skull, delicate and well shaped,

very similar to that of the average Parisian woman,
in which the principal defect is a rather low fore-

head. At all events, there is nothing very criminal

in it, and neither Lombroso nor any other of the

Italian school of criminalists, would venture to say
that it is a criminal's skull.

It has often been questioned by microbiologists
whether pathogenetic microbes are not the ordinary
and inoffensive ones which are well known to all,

and which, for some reason or other, have acquired

dangerous characters which endow them with the

power of creating disease, while, under ordinary

circumstances, they exert no appreciable bad influ-

ence. MM. Rodet and Rouse believe that they have

shown that the typhoid-fever bacillus is no other !

than the Bacillus coli communis, a bacillus which is

ordinarily found in the intestines, toward their

distal portion, and which is quite innocuous. Their

experiments seem to show that between both types

many passages are observed, which show that they
are intimately related, and that the typhoid-fever
bacillus is a degenerate and weakened form of the

B. coli communis. The degeneracy seems to be

produced by the influence of the spleen, and it is

supposed by the authors that the Ji. coli communis

becomes the typhoid-fever bacillus when it has been

brought to the spleen, where various agencies oper-

ate upon it and bring it to a state where it becomes

simultaneously degenerate and harmful to the

organism. It must, however, not be believed that

the degeneracy usually originates in this manner.

MM. Rodet and Rouse think that, as the Bacillus

coli communis is innocuous so long as it remains in

the intestines, but becomes dangerous after having
been expelled with the fiecal matters, the degeneracy

originates outside of the body, during the time the

bacillus remains among the matters expelled. If

true, this fact shows that not only typhoidic fx-cal

matters, but all, without exception, are liable to

pollute the water, and to render it poisonous and

able to confer typhoid-fever, when drank by persons
who are in a condition rendering the outbreak of

the fever—that is, the multiplication and growth of

the poisonous bacillus—an easy process. If things

go on, I wonder who will dare to eat or drink, or

touch anything, considering the number of dangers
"ffesh is heir to," owing to the presence of those

unamiable and highly unbidden guests that our

body, our food, our drink, and all things generally
swarm with of late I M.M. Rodet and Rouse's inter-

esting paper has been published in the proceedings of

the Societe de Jiiologie, an old established and very

hard-working society of naturalists and physiolo-

gists, whose only inconvenience is to be too liitle

known abroad by biological workers.

Biologists will be much interested in M. E. Yung's
Propos Sdenlifiqut, a rather short book, published

by Reinwald, in which the author, formerly assist-

ant of Carl X'ogt in the Geneva University, has

abstracted most of his original contributions to

biology, and more especially to the influence exerted

by various physical and chemical media on the

development and growth of some organisms (frogs'

eggs, principally.) At the present time, and es-

pecially in America, where the study of the influ-

ence of environment on organisms is the aim of a

great number of naturalists,—of the neo-lamarckian

school, as it is commonly called,—such researches

are of great use, and call for a large public of

readers. Large is perhaps an euphemism ; but it is

clear that while in England pure Darwinism re-

mains unattacked, in France and America biologists
are considering that natural selection does not give
all it pretends to give, and that some reason for

variation must exist. If it exists, it can be dis-

covered through observation or experiment, and
must become so. Hence this very marked tendency
towards the research for causes of variation in the

influence of media or environment. If one con-

siders how much influence the variations of media
do exert on the biology of microbes, surely the influ-

ence of media on higher organisms may be very

great.

Athletics are a good thing, but, like all good
things, must be taken with discrimination, and it

will not do to take too much of them. Oxygen also

is a good thing, but if you take too much of it, it

becomes a poison, as Paul Best has shown. There
is a marked tendency in France to develop out-door

games and, exercise. But, in order to avoid the evil

effects of excessive exercise, or of exercise taken

under unfavorable circumstances, some care must be

taken. M. Lagrange, himself a great admirer of

athletics, and a man who has given a good deal of

time to the practical study of the subject, brought
out some time ago a book on the physiology of

exercise, of which we have said a word. Now he

publishes a volume on the Hygiene of Exercise, for

children and young people. It is a sound book,

and contains many good hints as to how, and how
much, exercise must be used in order to yield good
and beneficial results, and to avoid the many dan-

gerous effects which follow when athletics are indis-

criminately performed. In a second volume the

author is to deal with the also very important sub-

ject of exercise for adult persons.
To electricians and geologists I must give the

names of the two following works: Hospitaller:
Traite Elementaire de I' Energie Electrique (2 vols, in

8vo.), a very good volume of matters but little

known; and,Dupont: Lettres sur le Congo, \n -which

the geology of a part of Africa is well studied.
• H.

Parks, Feb. 24, 1S90.

[Specially Observed for Popular Science Xews.]

METEOROLOGY FOR FEBRUARY, 1890,
WITH REVIEW OF THE WINTER.

TEM-VERATUKK.

Average Thermometer

At 7 A. M. . .

At 3 r. M. . .

At 9 p. M. . .

Whole Month .

Second Average

Last 20 Februarys . .

Winter of 1889.90 .

Last 20 Winters

ETER.
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PRECIPITATION.

The amount of precipitation the last month, in-

cluding 5 inches of melted snow, was 396 inches,

usually in small quantities, well distributed. The

largest amount at one time was 1.60 inch, on the

8th. Snow fell in small quantities on five days, but

principally on the 20th, when about 4 inches fell,

furnishing four days of imperfect sleighing. On the

26th the snow was entirely gone. Thunder was

heard in the evening of the iSth.

The amount of precipitation the present winter,

including \i^h inches of melted snow, was only 9.97

inches, while the average for the last twenty-two
winters has been 13.50, with extremes of 6.83 in

1877, and 22.52 in 18S6. Only four winters in

twenty-two years have had less precipitation than

the present. We had only two days imperfect

sleighing in December and four in February—six in

all. The snows disappeared suddenly, under the

unusual high temperature, and ice was unmade
almost as fast as it was made.

PRESSURE.

The average pressure the past month was 30 042

inches, with extremes of 29.42 on the 5th, and 30.54

on the 2d,—a range of 1.12 inch. The average for

the last seventeen Februarys was 29.974, with ex-

tremes of 29.834 in 18S5, and 30.130 in 1876. The
sum of the daily variations was 8.98 inches, giving
an average daily movement of .321 inch. This

average in seventeen Februarys has been .292, with

extremes of .162 and .418. On si.x days the move-

ments ranged from .51 to .86—a verj' active, as well

as high barometer.

The average pressure the present winter was

30.074, while the average for the past seventeen

winters has been only 29.960 inches.

WINDS.

The average direction of the wind the past month
was W. 35° 19' N., while the average of the last

twenty-one Februarys has been W. 27^^ 40' N., with

extremes of W. 60° 57' N. in 1870, and W. 5° 5' S.

in 1875,
—a range of 66° 2', or nearly six points of

the compass.
The average direction of the wind the past winter

was W. 29'-' 52' N. , and the last twenty-one winters

W. 21° 20' N. Hence the winds the past winter

have been 8'-' 32' more northerly than usual
; yet the

remarkably warm winter. Other causes besides

the winds modify the temperature.

COMPARATIVE METEOROLOGY OF NEW ENGLAND
FOR JANUARY, 189O.
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THE RELATION OF CHEMISTRY
TO MEDICINE.

While medicine is one of the oldest of

sciences, as is shown by the trepanned skulls

found among the relics of the pre-historic

races of Europe, chemistry is one of the

youngest ;
and although the alchemists, in

their fanciful search after impossibilities,

stumbled upon many valuable discoveries,

and recorded observations which afterwards

proved to be of great impyortance, yet not

imtil the time of Lavoisier can there be said

to have been any real system of chemical

philosophy, and the science of chemistry, as

now accepted, is almost entirely a growth of

the prrsent century.

Coincidentally with the advance of chemi-

cal knowledge, the science of materia medica

began to be founded upon a more rational

basis, and the disgusting and useless mixtures

with which the doctors of the preceding cen-

turies had afflicted their doubly unfortunate

patients, began to give way to the substances,

both organic and inorganic, prepared by the

chemists, of which the composition was

accurately known, and the therapeutic action

invariable—except so far as limited by indi-

vidual peculiarities of constitution.^ Like all

good things, the new remedies were subject
to many abuses. The powerful action of

mercurial compounds, still invaluable in

many cases, led, at first, to a wholesale use

of them for all manner of diseases ; and the

injury which they sometimes caused has

brought about not only a general popular
horror of all mercurial compounds, but one

which has included all the inorganic, or

"mineral" remedies,—a prejudice which is

fully understood and taken advantage of by
the quacks, who advertise their ''purely

vegetable" cure-alls, regardless of the fact

that some of the most dangerous and deadly

poisons known belong to the class of organic
substances.

Among the remedies which the physician
owes to the chemist, are the invaluable

quinine, morphine, strychnine, cafteiiu, and

a large number of other alkaloids ; the bro-

mides, the iodides, chloral hydrate, the

\arious acids and salts of phosphorous, the

salts of iron, and, perhaps the most valuable

of all, the anaesthetics—etl>er, chloroform,
and nitrous oxide. The modern practice of

antiseptic surgery would have been impos-
sible if the chemist had not first produced
the germ-destroying substances, such as cor-

rosive sublimate, carbolic acid, permanganate
of potash, thymol, and others of a list which
is increasing in length daily. Many—perhaps
the majority

—of these compounds were acci-

dentally or purposely prepared by investi-

gators who were interested only in their

chemical relations, and had no thought what-

ever of the medicinal value which they after-

wards proved to possess, and which, in fact,

it would have been impossible to foresee or

predict.

This fact is well illustrated by the substance

now extensively used in medicine known as

antifebrin or acetanilid, (Cc H5 N H C> H3 O).
This bod\' has been known for a long time,

and some fifteen years ago we prepared a

small quantitv of it, as an intermediate pro-

duct in the synthesis of an organic compound
of theoretical interest only. This was proba-

bly the first specimen ever prepared in this

country, although, of course, it was pre-

viously well known to chemists
;
but it was

not until many years afterwards that its

remarkable antipyretic action was discovered,

and it is now to be found in every drug store.

As to the more lately discovered remedies

which have been introduced to the medical

profession by the chemist,—such as somnal,

urethan, salol, sulphonal, phenacetine, exal-

gine, antipyrine, and numerous others,-—it

may be said that, while they all doubtless

have more or less value, much observation

and experiment will be necessary to deter-

mine their exact 'therapeutical action. This

can in no way be predicted from their chemi-

cal composition, and the use of any new

remedy must be more or less empirical, until

its medicinal qualities are fully understood.

Take calomel and corrosive sublimate, for

instance : chemically they are almost identi-

cal, but while one is extensively used as a

medicine, the other is one of the most pow-
erful poisons known ; and there are numerous

organic compounds, which, although they-

give identical results when analyzed, yet in

their physical and medicinal properties are

as widely different as it is possible for any
two substances to be.

The increasing attention paid to the study
of chemistry in medical schools is, therefore,

a tendency in the right direction. Although,
as has been said above, the therapeutic action

of a substance is not dependent upon its

chemical composition, yet it is of the utmost

importance that the physician should be, to

some extent, a chemist. If there were no

other reason, it would be necessary to prevent
the prescribing of incompatible substances in

the same mixture. The prescription-files of

most druggists, if they could be examined,
would show ludicrous instances of the lack

of chemical knowledge by physicians of high

starring. But, aside from this, the tendency
is to discard the old-fashioned bulky drugs,

and use instead their active principles which

the chemist separates out and condenses in

compact form
;

he is also constantly mak-

ing and ottering to the profession new
combinations of the four elements which

make up the endless list of organic com-

pounds. Although there may be an occa-

sional relapse to mediaeval agents,
—as in the

recent pyrotechnic announcement of Dr.

Brown-Sequard,—yet it is the chemist who
is to discover our future remedies, and the

physician with the most thorough knowledge
of chemistry who is to apply them intelli-

gently and use them successfully.

[Original in Popular Science Neu!$.]

A TALK BY JOHN WESLEY: LONDON,
A. D. 1747.

BY EMELIE TRACY Y. SWETT.

Primitive Physick ; or an Easy and Natural Method of

curing Most Diseases. By John Wesley. Homo sum:
hiimaui nihil a me alienum pntel. Fifteenth Kdition.

London. Printed by Robert llawes at (No. 7) the corner

of Windsor St., Bishopsgate—without. 1747.

Such is the title page of a curious volume that

lies open before me—a volume that was an oracle in

the family of my grandfather's father. Medical

science has marched ahead since then; surgery has

outstripped the record of its grandfather and even
of its father. And yet, when we are honest with

ourselves in occasional moments, how helpless we
still find ourselves in the event of sickness and

death, and how many times even the best medical

men can only grope after the truth. I am going to

let this article do its own talking. The resurrected

spirit of this healer of the eighteenth century will

give you a few readings from his own published
works.

ENTER .MR. JOHN WESLEY.

He struts about the platform, eyes the spectacled
medicos that fill the auditorium, polishes off his

ungainly glasses with a lurid bandanna handker-
chief at least a yard square, takes a pinch of snuff

and a sip of sweetened water, and begins to speak
as follows :

Dearly Beloved Brethren : When man came first

out of the hands of the great Creator, clothed in

body as well as in soul with immortality and incor-

ruption, there was no place for physick, or the art

of healing. As he knew no sin, .so he knew no

pain or sickness or bodily disorder. The habitation

wherein the angelick mind—the clivinrB parlicula
aurce—abode, although originally formed out of the

dust of the earth, was liable to no decay. It had no
seeds of corruption or dissolution within itself.

And there was nothing without to injure it :

heaven and earth and all the hosts of them were

mild, benign, and friendly to human nature. The
entire creation was at peace with man, so long as

man was at peace with his Creator. So that well

might the morning stars sing together, and all the

sons of God shout for joy.

But since man rebelled against the Sovereign of
heaven and earth, how entirely the scene changed.
The incorruptible frame has put on corruption; the

immortal has put on mortality. The seeds of weak-
ness and pain, sickness and death, are now lodged
in our inmost substance, whence a thousand dis-

orders continually spring, even without the aid of

external violence. And how is the number of these

increased,by everything around us.' The heavens,

the earth, and all thing,s contained therein, conspire
to punish the rebels against their Creator. The
sun and moon shed unwholesome influences from

above; the earth exhales poisonous damps from

beneath; the beasts of the field, the birds of the

air, the fishes of the sea, are in a state of hostility;
the air itself, that surrounds .us on every side, is

replete with the shafts of death ; yea, the food we
eat, daily saps the foundation of the life which can-

not be sustained without it. So has the Lord of all

secured the execution of his decree: "Dust thou

art, and unto dust thou shalt return."
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'Tis probable phvsick, as well as religion, was in

the first ages chiefly traditional, every father deliver-

ing down to his sons what he himself" in like man-

ner received concerning the manner of healing, both

outward hnrts, with the diseases incident to each

climate, and the medicines which were of the great-

est efficacy for the cure of each disorder. 'Tis

certain this is the method wherein the art of healing

is preserved among the Americans to this day.

Their diseases are exceedingly few; nor do they

often occur, by reason of their continual exercise

and (till of late, universal) temperance. But if

any are sick, or bit by a serpent, or torn by a wild

beast, the fathers immediately tell their children

what to apply. And 'tis rare that the patient suf-

fers long, those medicines being quick, as well as,

generally, infallible.

Thus far physick was wholly founded on experi-

ment. The European! as well as the American,

said to his neighbor: "Are you sick? Drink the

juice of this herb, and your sickness will be at an

end." "Are you in a burning heat.' Leap into

that river, and then sweat till you are well." " Has

the snake bitten you.' Chew and apply that root,

and the poison will not hurt you." Thus antient

men, having a little experience, joined with com-

mon sense and common humanity, cured both

themselves and their neighbors of most of the dis-

tempers, to which every nation was subject.

But, in process of time, men of a philosophical

turn were not satisfied with this. They began to

enquire how they might account for these things.

How such medicines wrought such effects. They
examined the human body in all its parts. They

explored the several kinds of animal and mineral as

well as vegetable substances. And hence the whole

order of physick which was obtained to that time,

came generally to be inverted. As theories in-

creased, simple medicines were more and more

disregarded and disused, till, in the course of years,

the greater part of them were forgotten
—at least in

the politer nations. In the rooin of these, abund-

ance of new ones were introduced by reasoning,

speculative men ;
and those more and more difficult

to be applied, as being more remote from common
observation. Hence, rules for the application of

these, and medical books were immediately multi-

plied; till, at length, physick became an abstruse

science, quite out of the reach of ordinary men.

Physicians now began to be had in admiration, as

persons who were something more than human.

And profit attended their employ as well as honour;

so that they had now two weighty reasons for keep-

ing the bulk of mankind at a distance, that they

might not pry into the mysteries of the profession.

To this end, they increased those difficulties by

design, which began in a manner by accident.

Thev filled their writings with abundance of tech-

nical terms, utterly unintelligible to plain me.

As to the manner of using the medicines herein

set down, I should advise, as soon as you know

your distemper, (which is very eaey, unless in a

complication of disorders, and then you would do

well to apply to a physician that fears God) : First,

use the first of the remedies for that disease which

occurs in the ensuing collection, (unless some other

of them be easier to be had, and then it may do just

as well.) Secondly, after a competent time, if it

takes no effect, use the second, the third, and so on.

(I have purposely set down, in most cases, several

remedies for each disorder; not only becauee all are

not equally easy to be procured at all times and in

all places, but likewise because the medicine which

cures one man will not always cure another of the

same distemper,
—nor will it cure the same man at

all times.) Thirdly, observe all the time the great-

est exactness in your regimen, or manner of living.

Abstain from all mixt or high season'd food. Use

plain diet, easy of digestion, and this as sparingly
as you can, consistent with ease and strength.

Drink only water, if it agrees with your stomach
;

if not, good, clear, small beer. Use as much exer-

cise daily in the open air as you can without weari-

ness. Sup at six or seven on the lightest food; go
to bed early, and rise betimes. Above all, add to

the rest (for it is not labor lost) that old, unfashion-

able medicine. Prayer. And have faith in God,
who " killeth and maketh alive, who bringeth down
to the grave and.bringeth up."

A TEW PLAIN RULES.

Tender people should have those who lie with

them, or are much about them, sound, sweet, and

healthy.

Water is the wholesomest of all drinks
; quickens

the appetite and strengthens the digestion most.

Strong, and more especially spirituous liquors,

are a certain though slow poison.

Experience shows, there is very seldom any dan-

ger in leaving them off all at once.

Strong liquors do not prevent the mischiefs of a

surfeit, nor carry it oft' so safely as water.

Malt liquors (except clear, small beer, of a due

age) are exceeding hurtful to tender persons.
Coffee and tea are extremsly hurtful to persons

who have tender nerves.

A due degree of e.xercise is indispensably neces-

sary to health and long life.

We may strengthen any weak part of the body by
constant exercise. Thus the lungs may be strength-
ened by loud speaking, or walking up an easy ascent

;

the digestion and the nerves, by riding; the arms

and hams, by strongly rubbing them daily.

The studious ought to have stated times lor exer-

cise, at least two or three hours a day; the one half

of this before dinner, the other half before going to

bed.

They should frequently shave, and -frequently

wash their feet.

Those who read or write much, should learn to

do it standing; otherwise it will impair their health.

The fewer clothes anyone uses, by day or night,

the hardier will he be.

Obstructed perspiration (vulgarly called catching

cold) is one great source of diseases. Whenever
there appears the least sign of this, let it be removed

by gentle sweats.

The passions have a greater influence on health

than most people are aware of.

All violent and sudden passions dispose to or

actually throw people into acute diseases.

The slow and lasting passions, such as grief and

hopeless love, bring on chronical diseases.

Till the passion which caused the disease is

calm'd, medicine is applied in vain.

The love of God, as it is the sovereign remedy of

all miseries, so in particular it effectually prevents
all the bodily disorders the passions introduce, by

keeping the passions themselves within bounds.

And by the unspeakable joy and perfect calm,

serenity, and tranquillity it gives the mind, it be-

comes the most powerful of all the means of health

and long life. «

A COLLECTION OF RECKIPTS FOR CURING COMMON
DISEASES.

For an Ague.—Go into the cold Bath just before

the Cold Fit. Or, apply sliced Roots of Water

Lilies ;

—tried. Or, eat a Lemon, Rind and all.

A Tertian Ague. (An Ague which returns every
other Day.)—Apply to each Wrist a Plaister of

Treacle and soot. Or, Bathe twice or thrice a

Week at least, till you have bathed nine or ten

Times.

The Apoplexy.—To prevent, use the Cold Bath,

and drink only Water. Or, put a Handful of

Salt into a Pint of cold Water, and, if possi-

ble, pour it down the Throat of the Patient. He
will immediately come to himself. So will one who
seems dead by a Fall. Or, fill the Mouth with Salt.

The Asthma.—Take a Pint of cold Water every

Night as you lie down in Bed. Or, drink Sea

Water every Morning. Or, dry and powder a Toad.

Make it into small Pills, and take one every Hour
till the Convulsions cease.

Bleeding at the Nose.—Hold a red-hot Poker

under the Nose. Or, in a violent Case, go into a

Pond or River;—tried.

Blisters on the Feet.—When occasioned by walk-

ing, are cured by drawing a Needle full of Worsted

thro' them. Clip it ofl" at both ends, and leave it

till the Skin peels oft".

Children.—To prevent the Rickets, Tenderness,

and Weakness, dip them in cold Water every Morn-

ing, till they are eight or nine Months old; after-

wards their Hands and Feet. Or, let them go
bare-footed and bare-headed, till they are three or

four years old at least.

Colic.—Drink a Pint of cold Water;—tried. Or,

a Qiiart of warm Water ;
—tried.

A Consumption.—Cold Bathing has cured many
deep Consumptions;—tried. Or, every Morning
cut up a little Turf or fresh Earth, and lying down,
breathe into the Hole lor a Qi^iarter of an Hour.

Or, in the last Stage, take the Milk of an healthy
woman daily;

—tried by my Father. So long as the

tickling Cough continues, chew well and swallow a

Mouthful or two of a Biscuit or Crust of Bread. ]f

you cannot swallow it, spit it out. This will always
shorten the Fit, and would often prevent a Con-

sumption. '

An Inveterate Cough.—Wash the Head in cold

Water every Morning. Or, use the cold Bath; it

seldom fails.

The Cramp.—Tie your Garter smooth and tight

under your Knee at going to Bed ;
I never knew

this to fail. Or, be electrified thro' the Part which

uses to be affected. This sometimes prevents it for

a Month; sometimes a Twelvemonth. Or, stretch

out the. Limb immediately. Or, hold a Roll of

Brimstone in your Hand.

Deafness.—Be electrified through the Ear. Or,

use the cold Bath. Or, put a little Salt into the

Ear. Or, saltpetre.

Drowned.—Rub the Trunk of the Body all over

with Salt. It frequently recovers them that seem

dead.

A Blood-shot Eye.
—Blow in white Sugar-candy,

finely powdered.
Dull Sight.

—Drop in two or three Drops of Juice
of rotten Apples often.

A Fever.—Drink a Pint and half of cold Water,

lying down in Bed; I never knew it to do Hurt.

Or, smear the Wrists, five or six Inches long, with

warm Treacle, and cover it with brown Paper. Or,

apply Treacle Plaisters to tlie Soles of the Feet,

changing them ever^' twelve Hours. Or, in a high -

Fever attended with a Delirium, plunge into cold

Water, which is a«sure Remedy in the beginning of

any Fever. Or, apply warm Lamb's Lungs to the

top of the Head.

To destroy Fleas or Bugs.—Cover tlie Floor with

the Leaves of the Alder, gathered while the Dew
hangs upon them. Adhering to the.sc they are

killed th_ereby.

Gout in the Foot or Hand.—Apply a raw, lean

Beef-stake. Change it once in twelve Hours till

cured. The very Matter of the Gout is surely de-

stroyed by a steady use of Mynsicht's Elixir of

Vitriol.

The Head-ach.—Rub the Head for a Q^iarter of

an Hour;—tried. Or, be electrified;
—tried. Or,
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apply to each Temple the thin yellow Rind of a

Lemon, newly pared ofl". Or, keep your Feet in

warm Water a Qiiarter of an Hour before you go to

Bed, foi* two or three Weeks;—tried. Or, wear
tender Hemlock-leaves under the Feet, changing
them daily. Or, order a Tea-kettle of cold Water
to be poured on your Head every Morning in a

slender Stream.

TJie Heart-burning.—Drink a Pint of cold Water.

Or, cliew five or six Pepper-corns a little; then

swallow them. Or, chew P'ennel or Parsley, and
swallow your Spittle. Or, a Teaspoonful of Crab's

Eyes, ground to an impalpable Powder.

Hypochondriac and Hysteric Disorders. — Use
cold Bathing. Or, take an Ounce of Qiiick-silver

every Morning.
Iliac Passion.—Hold a live Puppy constantly on

the Belly. Or, Ounce by Ounce, a Pound or a

Pound and a half of Qj^iick-silver.

The Itch.—Steep a shirt an Hour in a Qiiart of

Water, mix'd with half an Ounce of powder"d
Brimstone. Dry it slowly and wear it five or six

days.

Old Age.—Take Tar-water Morning and Even-

ing:— tried. Or, be Electrified daily.
The Plague.—Cold Water alone, drank daily, has

cured it. Or, a Draught of Brine as soon as seized ;

sweat in Bed; take no other Drink for some Hours.

Pleurisy—Take half a Dram of Soot. Or, of

Decoction of Nettles. Or, a Glass of Tar-water.

To restore the Strength after a Rheumatism —
^[ake a strong Broth of Cow-heels and wash the

I'arts with it warm twice a Day.

Ring-worms.—Apply rotten Apples. Or, apply
Garlic pounded. Or, ru'->.^liem with Oil of Paper.

Scurvy.
—Live on Tun.ips for a Month. Or,

lake Tarwater Morning and Evening for three

Months. Or, a Decoction of great Water-dock.

Or, u.se as a common Drink, Water made very
sweet with Treacle.

A Broken Shin.—Bind a dry Oak-leaf upon it.

To cure the Tooth-ach.—Be Electrified through
the Teeth. Wash the Mouth withcold Water every

Morning, and rinse them after every Meal. Rub
the Teeth often with Tobacco-ashes. Or, apply to

the aching Tooth an artificial Magnet. Or, rub the

Cheek a Qiiarter of an Hour. Or, put a Clove of

Garlic into the Ear. Or, keep the Feet in warm
Water, and rub them well with Bran, just before

Bed-time;—tried. Note: There is no such thing
as Worms in the Teeth. Children's using Coral is

always useless, often hurtful. The constant use of

Tooth-picks is a bad Practice. Constant Smoaking
of Tobacco destroys many good Sets of Teeth.

To prevent the Bite of a Viper.—Rub the Hands
with the Juice of Radishes.

Worms.—Take Filings of Tin and red Ccnl. of

each an equal C^iantity. Pound them togetli,.r in a

very fine Powder, of which one Dram made into a

Bolus with Conserve of the Tops of Sea-weed, it

to be taken twice a Day.

EXIT JOHN WESLEY,

amidst the plaudits of an appreciative nineteenth

century audience, who regard the speaker as a sort

of Mark Twain or a Bill Nye.

And yet, incredulous reader, John Wesley was a

man much reverenced in 1747 and thereabouts for

the cleverness of compiling a book of simple cures

, for common sicknesses. It is but just in me to tell

you that many of the remedies suggested were trulv

beneficial,- simple herbs entering largely into their

composition, and I have only quoted those cures

that seemed utterly absurd according to my 1SS9
ideas.

So we will close the well-thumbed volume once

more, and, laying it away with some other relics,

we will lift up our hearts in deveut gratitude that we
have progressed a little in the treatment of diseases.

It may be all an illusion, but it is a happy one, and
we will believe in it.

] Specially Compiled for Popular Science Xeios.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY C. E. WASHBURNE, M. D.

Oper.\tion Under Hypnotism.—Dr. Edward L.

Wood, resident surgeon, St. Barnabas Hospital,

Minneapolis, Minn., relates {Medical liecord) a very

interesting case of the successful performance of a

severe, protracted, and painful operation, in which

hypnotism was the sole means used to effect anaes-

thesia. The operator was Dr. Hugo Toll, of Min

neapolis. The patient, a young Scandinavian, aged
seventeen, was suffering from osteo-myelitis of the

upper third of the humerus. There were three

fistular openings : one into the axilla, one above th^

insertion of the deltoid, and a third above and back

of the second. The adjacent soft parts were consid

erably swollen and quite painful, and motion at the

shoulder and elbow joints was considerably im

paired. In order to bring the patient under better

hypnotic control, he was hypnotized six times

during the three days prior to the operation. On
the morning of the operation, he was hvpnotized in

bed and led to the operating table. The fistuht

were first explored, scraped out, and washed out;
then the bone was laid bare by an incision four

inches long, and an opening three inches in length

by a quarter of an inch in width was made, with a

chisel, to the medullary canal. The bone-chiseling
was rendered the more difficult by the presence of

osteo-sclerosis. Into the two fistula' which did not

connect with the incision, drainage-tubes were

inserted, and the recent wound was packed with

iodoform gauze. The operation, which, from the

first, was performed under thorough antiseptic pre-

cautions, was greatly facilitated by the patient hiin-

self, who, although in a thoroughly cataleptic con-

dition, was nevertheless able to turn from side to

side, sit up, or otherwise to shift his position, in

accordance with the directions given him by the

operator. At 9 50 A. .M. he was led back to his bed,

and told that at iz o'clock he might have something
to eat. The attendants were cautioned not to di.s-

turb him meanwhile. He was perfectly quiet till

the time mentioned, but, on the arrival of that hour
—

sharp, he sat up in bed, and, stretching his well

arm, said: "Dr. Toll said I could have something
to eat at 12 o'clock."

"Amputation above the elbow," says the writer,

(a witness and assistant), "would certainly not

have been more painful than this operation ; yet the

hypnotic condition was preserved through it all,

with a loss to the operator of not more than a

minute and a half, all told. I have seen several

minor .operations done with the patient in a cata-

leptic condition, but, to me, this case was a revela-

tion, as I think it will be to many of my fellow

practitioners, throwing, as it does, a flood of light

upon what it is possible to do with a favorable

subject."

The Hour at Which Death is Most Apt to
Occur.—Dr. John Francis Burns, senior assistant.

Charity Hospital House Staff, New York City, in

an interesting article on this subject, (A'ew York

Medical Journal), states that the opinion prevalent

among physicians, as also among laymen, that

death occurs oftener during the small hours of the

morning than at other periods of the twenty-four
hours,—a doctrine endorsed by medical books and
medical teachers,—is not borne out by the records

either of the Charity Hospital or of the New York
Board of Health. For the past ten years, of the

total number of deaths from all causes in the large

hospital referred to,
—one of the largest on this

continent,—there have been sixty-six more deaths

during the period from 2 to 6 P. M. than during the

corresponding hours of the early morning; further-

more, there have been twenty-seven more during
the day (6 A. M. to 6 P. M.) than during the night.

Such, in brief, is the showing from more than four

thousand hospital cases, despite the fact that in a

hospital there are other reasons than alleged low-

vitality which, seemingly, would tend to increase

the liability to death at night,—as, for instance, the

vitiation of the atmosphere of the wards during the

night hours, when all the patients are, of necessity,
in their respective wards, and when proper ventila-

tion is most apt to be neglected. Of the deaths
from acute contagious diseases, for two years,

reported to the New York Board of Health,—
numbering 10,609,

—O"^ hundred and sixty-nine
more occurred during the day than at night, and the

hour at which the most deaths were reported to

have taken place .was 1 1 A. M. From the fifteen

thousand cases tabulated by Dr. Burns, taken both
from hospital and private practice,—the tables

showing the deaths for each hour of the twenty-
four,—it would appear that death occurs without

any special predilection for any particular hour.

The conclusions drawn by Dr. Burns are : i. That
the belitf that more deaths take place during the

early morning hours is erroneous. 2. If stimulants
are to be pushed at those hours, the practice must
be justified on some other ground than the preva-
lent but unwarranted opinion. 3. That human
vitality in disease is not regulated by the same
influences or subject to the same laws that obtain in

health, the normal relation observable in health

between the mental and physical states being
altered.

Dr. J. L. Napier, of Blenheim, S. C, reports

( Transaclions of the South Carolina Medical Associa-

tion for ISSO) several cases of epilepsy and other
convulsive disorders, which were treated by him
with marked benefit by the use of Solanum Caro-

li'iense, or "horse-nettle." During the summer of

1SS7 he had read of this agent, and had heard of its

use among the negroes for fits and epilepsy. Deter-

mining to test its efficacy, he employed it in the

case of a woman who had had epilepsy most of her

life, and who, during her menstrual periods, was

generally in an epileptic condition. The various
remedies for epilepsy were first tried, without relief.

Horse-nettle, steeped in whiskey, was then given
her—a tablespoonful three times a day. This treat-

ment was continued for months. Three days after

the use of the remedy was begun, she was threat-

ened with a seizure, but did not have it, nor has she
since had a single convulsion. He had also used it

in four other cases with marked benefit. In two
cases there had been no return of the convulsions.

Another case was that of a dwarfed, deformed child,

a victim to epilepsy all its life. The bad effects of

the disease had been heightened by a course of

typhoid fever, from which the child had never

entirely recovered. Subsequent to the fever, the

epileptic attacks were more severe and recurred

oftener—"
repeatedly during the twenty-four hours."

The bromides had been used, but they had had no
effect at all. This most unpromising case was put
upon the tincture of horse-nettle, which entirely

stopped the convulsions. In the case of a pregnant
woman with convulsions due to albuminuria, he
had used the remedy with marked benefit, as also in

the case of a woman suft'ering from hysterical
seizures during her catamenia.
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Dr. K. Pashkoff strongly recommends (Moscow

Therapeutic Weeklij) the dressing of recent wounds

with a thick layer of ashes, prepared ex tempore by

the burning of cotton or linen stuff. The ashes

form, with the blood, a protecting scurf, beneath

which the wound heals very rapidly. Lesions pre-

senting a dirty appearance should be thoroughly

cleansed with a boracic lotion before the ashes are

applied. Of twenty-eight cases of cuts, stabs,

crushes, etc., treated thus by Dr. Pashkoff, twenty-

six healed promptly without any trace of suppura-

tion. This simple, cheap, and convenient method,

Dr. Pashkoff states, has been practised from time

immemorial by the Russian peasantry.

Dr. Laurent, of Rouen, {Le Progres Medical),

considers boiled milk less healthy for young infants

than milk which has not been boiled. Although

boiling destroys microbes, it also destroys constitu-

ents of the milk which act as ferments and render it

more digestible, especially in the case of young
babes. Hence, stomach and intestinal troubles

follow the use of boiled milk in such cases. Dr.

Laurent considers it preferable \fi use milk which

has not been boiled, to ascertain that it is of good

quality,' and to watch the state of health of the cows.

Thus, in his opinion, may a great deal of infantile

tuberculosis be prevented.

A Novelty in Skin-grafting.—At a recent

meeting of the Edinburg Medico-Chirurgical Society,

Mr. A. Miles showed an interesting and successful

case of skin-grafting, in a ten-year-old boy who had

been afflicted with an extensive ulcer of the leg, the

result of a burn. The special interest in the case

arises from the fact that the skin used was taken

from a young greyhound. The grafts were made in

strips six inches long, and an inch broad. In six

weeks the entire. ulcer was closed over, and, at the

time the lad was brought before the society,
—three

months subsequent to operation,
—he had a healthy,

useful limb.

CORNIL ON THE CONTAGIOUSNESS OP TUBERCU-

LOSIS.—This eminent authority, in the course of

some remarks on this disputed question, {La

Tribune Medicate), said that tuberculosis was en-

tirely unknown in Tierra del Fuego previous to

English immigration thither. A missionary's wife,

who had pulmonary tuberculosis, opened a school

for young natives with a view to expediting their

advance in civilization and their conversion to

Christianity. The founding of this school by this

tuberculous teacher was followed by an epidemic of

tuberculosis, in the course of which the population

was decimated.

M. H. SecretAN recommends {Revue Medicate

de ta Suisse Hbmande) that in cases of stenosis of

the oesophagus, in which it is proposed to employ
dilation by bougies, the patient be directed to drink

a quantity of oil just before the operation is begun.

The passage of the bougie is facilitated by this

mode of procedure in a much greater degree than

by the oiling of the instrument. Moreover, the

operation is rendered not merely much easier, but

far less painful. [It is inferred that the drinking of

the oil is not intended to do away with tlie oiling of

the instrument as well.]

According to the Medicat Times, nothing so

quickly restores tone to exhausted nerves, and

strength to a weary body as a bath containing an

ounce of aqua ammonia to each pailful of water.

It makes the flesh firm and smooth as marble, and

renders the body pure and free from all odors.

It is said that consumption and other lung
troubles will be checked by a residence on the I

Channel Islands, the only complaint not benefitted

by the climate being rheumatism. — Cincinnati

Lancet-Clinic.

It is a fallacy to suppose that the cravings of a

patient are mere whims, which should be denied.

The stomach often needs, craves, and digests arti-

cles not found in any dietary.

According to Dr. F. A. Evans, of Tell City, Ind.,

fifteen minims of the fluid extract of saw palmetto
will abort an attack of migraine.

Prof. Bartholow calls attention to the fact that

valerianic acid does not represent the active prin-

ciple of valerian
;
therefore the valerianates cannot

be expected to produce the action of valerian.

Another practical point to which Prof Bartholow

directs attention is that the irritability and crying of

young childreix is due many times, not to hunger,
but simply to intestinal flatus. Instead of using

opiates, or soothing syrups, which . are generally

opium in disguise, the professor advises the follow-

ing:
R. Misturic asafcetidiE, 51-

Sodii bromid, Grs. iii—V. M.

This is a single dose for a child from one to four

months old.

Andrew Twaddles, who died on Christmas day,

near Moorestown, Ohio, was the last member of a

family of nine children, all of whom were born

blind. +
MEDICAL MEMORANDA.

When you have a cold you do not know how to

cure it. All your friends know how, and they tell

you; but that does not affect the cold.

Watery Solutions are difticultto mix with vase-

line, but the Repertoire de Pharmacie says this diffi-

culty can be overcome by means of a little castor

oil.

Salol in Burns.—Gratzer recommends a mixture

of from two to three parts of salol with fifty parts of

starch as an application to inflamed and painful sur-

faces, bruises, burns, and painful skin diseases of all

kinds. The relief is said to be great and very

prompt. The remedy is simply dusted on the sur-

face.

A Child Born with the Measles.—Dr. Lomer,

of Hamburg, reports a case where a mother gave

birth to a child while suffering from measles, it

being the second day of the eruption. The child

when born showed the beginning of a measles rash,

and subsequently developed the disease in its typi-

cal form.

Phthisis in High Altitudes in Switzerland.
—From a report by Dr. L. Schrotter on the distri-

bution of phthisis in Switzerland, it would seem

that the inhabitants even of high altitudes are by no

means so free from phthisis as we are perhaps wont

to suppose. The tables of deaths for the eleven

years 1876-1886 show that phthisis is endemic in

every part of Switzerland, not a single district

(Bezirk) being free from it. On the whole, the

deaths from this cause are fewer in the high than in

the low-lying districts, but it cannot be said that the

mortalitv from this cause is inversely proportionate

to the altitude. Wherever there is a large indus-

trial population, the phthisis mortality is consider-

able. Industrial populations always suffer much

more than agricultural populations where the alti-

tude is the same.
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The ink used by the Saxons was superior, it is claimed, to

that used in the present day, but they needed the Esteubkook
Pen to write with it.

The Arena for March was all that was claimed for it, and

more. It was really a success from the first number, whilt;

each succeeding number is simply a mar\^el of richness.

Members of the Agassi? Association can be supplied
with standard books in any department of natural history at

very low rates, by writing to Bradlee Whidden, scientific

publisher, Boston, Mass., who makes a specialty of such

works.

It is not yet too late to send in your order to David Boyle,
of Chicago, for an Artificial Ice Machine. Ice will com-

mand a high price nextsummer, and with oneof these machines

it can be made at ^ cost not much above that of cutting and

storing the natural product.

It is worth the noting t'liat Dixon's Artists' Pencils are

recommended by leading members of tlie American Institute of

Mining Engineers, the National Academy of Design, New
York, the Woman's Institute of Technical Design, New York,
and thousands of practical people throughout the country.

The preparations of the New York Health Food Co.,

both for general use, and those especially adapted for different

diseases,—such as diabetes, for instance,—are well worthy of a

trial by those interested. Their goods will be found to be pure
and reliable, and cannot fail to be of benefit in many cases.

Office of the Maryland Hospital for the Insane, )

53 Lexington St., Baltimore, Oct. 27, 1874. \

I have the pleasure to say that I have used the tonic called
" Colden's LiQjJiD Beef Tonic," in this Institution and in

private practice, for more than a year, and can recommend it as

one ot the most efficient preparations I have ever met with.

It combines the virtue of food and tonic in a remarkable vvay,

and I am satisfied it has been the means of saving life when no

other medicine could do so. It should be used, of course, only
under the judgment of a physician.

R. S. Steuart, President Maryland Hospital.

The necessity for aerial disinfection is recognized by all san-

itarians. To carry out such treatment properly and wherever

required has been a difficult problem ;
but the Sherman

"King" Vaporizer claims to have solved it. This device-

consists of an iron vessel, provided with a tightly-fitting lid that

can be held down with a screw, inclosing a porous cuj). A
small aperture closed by a screw valve is arranged on the side

of the case about half way up from the base. A volatile disin-

fecting fluid is used to saturate the porous cup. The liquid

that has been selected is a coal tar product characterized by the

presence of phenol and cresol. This is of wide reputation as a

disinfectant. In short, it supplies a means for delivering con-

stantly volatile disinfectants, and' at the same time for regulating
the supply as desired. A single saturation of the porous cup
lasts for two months. For further particulars the reader is

referred to the advertisement in this number.
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SIMPLE SCIENTIFIC EXPERIMENTS.
ELECTRICITY.

The illustration shows an amusing and

instructive experiment in electric fishing, in

Fig. 1.

which a pencil serves for a rod, a piece of

thread for a line, and a bent pin for a hook,
while the bait is composed of a small lump

of sealing-wax, which is melted around the

head of the pin, as shown in the lower

corner of the engraving. The fish should be

about an inch long, and cut from thin tissue

paper. If, before exhibiting the experiment,
the wax is briskly rubbed with a piece of

woolen cloth, sufficient electrical excitation

will be produced to cause the fish to "bite''

very readily, and remain attached to the hook

for quite a while. It is hardly necessary to

say that the "bait" should always be pre-

sented to the head of the miniature fish ;

otherwise, the unusual phenomenon of a

fish biting with its tail might be illustrated.

MAGNETISM.

Take a pair of iron tongs and a knife, and,

holding them as shown in the engraving, ruli

the knife-blade briskly with the end of the

tongs, taking care to rub only in one direc-

tion—towards the point of the knife. When
the point is reached, the tongs must be lifted

back towards the handle, and the motion

repeated. The knife should be occasionally

depth of focus of the eye is greatly improved.

Objects can be placed very near to the eye
and seen plainly, while, if viewed in the

usual way, they would be very indistinct.

At the same time, distant objects can be seen

Fig. 2.

Jturned over, so that the friction may be

applied to both sides. In about a minute the

knife-blade will be found to be magnetic, and

capable of supporting a needle or steel pen,
and the magnetism is quite permanent. The

point of the blade corresponds to the north

pole of the magnet. The cause of this phe-
nomenon is not quite clear, and it is worthy
of further investigation.

optics.

Take a piece of cardboard or opaque

paper, and pierce a small, clean-cut hole

through it, about the diameter of the head

of a large pin. The proper size is easily

found in one or two trials. On holding the

opening before the eye and looking through

it, the first eflect noticed will be that the

Fig- 3-

with perfect clearness, and the eftect of the

minute opening placed before the eye is

exactly the same as when a .photographer

puts a small diaphragm, or "stop," in front

of his objective : greater depth of focus and

clearness of definition, but a loss of illuniinat-

.ing power.
A more curious experiment may be shown

by holding the card between the eye and a

strong light
—a lamp-shade, for instance, or a

window-curtain through which the light is

shining. Then hold a pin between the eye
and the hole in the card, as shown in Fig. 3.

The head of the pin will be quite visible, but

reversed, as sliown in the small illustration.

The cause of this appearance is explained in

the accompanying diagrams of the eye (Fig.

4), where i represents the experiment under

ordinary conditions : the rays of light from

the pin are refracted by the lenses of the eye
so that they cross each other, giving a re-

versed image on the retina. In fact, we

really see everything upside down, and it is

probably only on account of long experience
that we perceive objects in their natural posi-

tion, just as the photographer soon forgets

that the images formed on the ground glass of

his camera are reversed, but selects his points
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of view and poses his sitters without thinking
of the inverted iiosition in which they appear.
In 3, however, the conditions are changed.
The iUiiminated opening in the card acts as

an independent source of light, and casts the

shadow of the pin directl}' upon the retina
;

the head of the pin being smaller than the

pupil of the eye, and being held so close to it

that the shadow is cast directly upon the

retina, without the usual reversal of the

image, which, therefore, appears to our mjnd
as upside down, whereas it is really in an

upright position. This automatic correction

by the eye or brain of the images thrown

upon the retina is a curious fact, and cannot

be said to be fully understood, althougli the

explanation given above is probabl}' the cor-

rect one.

Fig. 4.

This experiment may be varied in several

ways. By looking, or "squinting," at the

opening through the half-closed lids, the re-

versed shadow of the eyelashes will be per-

ceived, and, by moving the card quickly before

the eye, so that the opening describes a small

circle, the field of vision will appear filled

with a network of dark lines, which are the

images of the capillary blood-vessels of the

retina. As this last experiment is not always
successful, it should not be persisted in, on

account of the strain it imposes upon the

eyes.

The illustrations accompanying this article

are reproduced from La Nature.

[Original in Popular Science News.]

HOW OLD IS THE WORLD .>

BY JOSEPH WALLACE.

The chronology of the birth of the terrestrial

globe has always been a profound and difficult

problem to solve. Some attempts, however, have

been made to arouse the learned to a more liberal

spirit of inquiry; the theologians had kept within

what they considered probable bounds, and were
not disposed to change the established chronology
until science could offer them a theory free from

doubts and speculations.

Eusebius, in the beginning of the fourth century,

though far from grasping the whole extent of the

difficulty, questions the limited knowledge of the

people in regard to the chronology of the world.

Almost all of the chronologists prior to the present

century have considered the epoch of the creation of

the world with that of man, because they believed

the one was separated from the other only by an
interval of six days of twenty-four hours each.

Some brighter minds, however, avoided confound-

ing the two great events. St. Gregory of Nazianze

supposed an indefinite period between the creation

of matter and the first regular organization of life.

Gennade of Marseille expressed in his Dogmes Eccle-

siastiques his belief that after the creation of heaven,

earth, and water, the heavenly hosts could see the

manifestations of God's power through the long

spaces of time which should pass yet before the

days of creation.

Although many of the early Christian theologians
and philosophers were little disposed to raise objec-

tions against the authority of the Bible, yet they
felt themselves embarrassed by the short duration

of time which passed between the deluge of Noah
and the period assigned to the creation of the world.

Still they could not accept the fabulous stories ad-

duced by ancient writers, who mentioned mytholog-
ical tniditionsof Tridians, Centaurs, etc., before the

creation of the human race. Still among these tm-
ditions there is a source of evidence pointing back

to a period of antiquity too remote to be reconciled

with the short chronology of Usher and Petrie. Of
course it is now the almost universal accord of

Christian theologians that long periods of time

must have elapsed prior to sacred history.
In 16S7 the learned Jesuit, P. Pezron, wrote :

"The antiquity of the times is a good deal greater
as one believes today." He defended this new

hypothesis against the attacks of Martianay and

Leguien with great learning and skill, though at

that early day it was conflicting with the general

opinion of the fathers and early Christian philoso-

phers and scientists, who counted about 4,000 years
until the coming of the Messiah. This chronology
was based on the historic records of the Chaldeans,

Egyptians, and Chinese, though differing from the

actual Hebrew text.

Thirty-two years after, another eminent Jesuit, P.

Tournemine, spoke in the same sense ; "The Jew-
ish calculation appeared to me always too short and
little in agreement with certain monuijients of his-

tory, especially what concerns the epoch which fol-

lowed the deluge. It takes off to the chronologists
several necessary centuries for the agreement of the

profane history with the sacred history." When
one perceives in the seventeenth and eighteenth
centuries that the common chronology, placing the

origin of the world in the year 4004 B. C., was too

circumscribed for the developing knowledge of the

times, he beholds it still more in our own days
—

when the natural sciences have cleared away many
of the doubts, errors, and mysteries of the past, and
show the sublime beauty, grandeur, and perfection
of God's works. Tliey carry us beyond the time

when there was no sun, no moon, no stars to shed

light on a new-made world. Verily, there is some
trutli in the words :

" More things arc wrought . . .

Than this world dreams of."

Science is the great light which enables us to see

countless beauties in the visible creation where
before we could only see with the dim organs of the

senses. Still, science has its legitimate sphere, and
must not enter the domain of theology and dogma-
tize. Its proofs must support its conclusions; and
not only must its proofs support its conclusions, but

in its terminology it must maintain exactness of

definition. One does not ask himself today, like

Pezron and Tournemine, whether we should not

substitute the chronology of the Septuagint to the

more short one of the Hebrew and Vulgate. The I

longest is too short to satisfy the just demands of

the geologist; and yet there is, at times, a reckless-

ness about some geologists who demand improbable
periods of time. A thousand years is to the geolo-

gist the same as a day is to the historian or journal-
ist. And while we are willing to concede thousands
—

yea, millions—of years to them, we expect at the

same time that geology will be in harmony with
other natural sciences.

There is one point in the issue between natural

science and revelation, which, if viewed in proper
light, will harmonize both, for there cannot be any
conflict between them, if one understands the other.

First, we are to distinguish between the antiquity
of the world and the age of man, because these are

two different things altogether in their relation to

Scripture
—the earth having been created a long

time before the first man. Thus we see that Scrip-
ture does not teach us anything about the epoch
when the universe was formed, nor does it appear
to contain a theory of creation. It asserts creation,

providence, and fatherhood, but how matter was
created, and how after its creation the divine agency
was corrolated to it in producing new forms of life

and beauty, Genesis does not declare.

The views expressed by those advanced minds in

past centuries have been confirmed by the develop-
ment of geology. It is no more a question of doubt
about our planet being very ancient. The more
accredited systems on the formation of our globe
require almost countless periods of time, but for the

present will content ourselves to the scrutiny of

geology and its most certain conclusions. Half a

century ago, when the science of geology was in its

infancy, a cry of alarm was heard throughout
Europe, that the new science was an attack on
Genesis. The learned were soon able to reconcile

these misgivings, and now it is largely a Christian

science.

Our ideas as to the method in which the strata

took place in the early formation of the earth may
differ, but as to the estimate of time we must all

agree to long periods. Geologists are unanimous,
with a few unimportant exceptions, in saying that a

very long time must have elapsed before all the

strata, many of which are in places several thousand
feet thick, attained their present form. G. Bischof

calculates the duration of time for the formation of

the earth at three hundred and fifty-three millions

of years, and Pfaff thinks it likely that the solidify-

ing of the earth's crust took no less than twenty
millions of years, and not more than four hundred
millions of years ago. The time which elapsed
between the beginning of the Carboniferous Age—
which constitutes only one of the divisions of the

Paleozoic period
—and the recent period, is supposed

by Arago to have been three hundred and thirteen

thousand six hundred years. G. Bischof estimates

it at one million three hundred thousand in one

passage, and in another says it may have been nine
million years.

Owing to the want of space, we can adduce only
one illustration in this article to show what a "

long
period

" means. In order to form the Saarbruck
coal beds, which are four hundred feet thick, a

mountain of wood two thousand four hundred feet

high would have been needed, supposing them to

have been formed of vegetable matter. Now we
know that our forests hardly produce a layer of

wood two inches thick in a hundred years ; there-

fore, a mass of wood such as we mentioned would
take at least one million five hundred thousand

years to grow and a corresponding length of time to

form into coal. This calculation is based on present
accretions of vegetable and earth matter in forma-

tions of the coal measure. It is very probable that

the primeval flora grew much quicker than it doe»
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at present, owing to greater heat and moisture dur-

ing the Carboniferous Age; but the intermediate

strata in which the coal is imbedded must also be

taken into account. Herodotus had heard t>om the

Egyptian priests that the mud beds of the Nile

which formed below Memphis, hardly increased a

yard in a hundred years. Recent investigations

have shown that the increase is only from three to

four inches. Now as the bed of the coal-slate clay

is one of the finest mud deposits known, the deposit

of this stratum seems to require periods of time

which are amazingly great to calculate.

In the great coal-pits of Wales, for example, they
find in a depth of nearly eleven thousand feet, from

fifty to one hundred distinct beds of coal, the one

surmounting the other, and intermingled with

layers of clay several feet thick. Now- every one of

these beds represents an old forest, which had to

grow, vegetate, and perish in the place ; or, at

least, an enormous and various mass of floating

wood must have been transported from a distance

by the action of the courses of the water and depos-
ited at the mouth of rivers or lakes. During these

successive submersions, the gigantic ichthyosau-

ruses, as also their marine companions, sported in

the waters which rolled over the plains and moun-

tains, and, when they had subsided, the monsters

were buried in the deep clay of the counties of

Oxford, Warwick, and Dorset.

[Original in Popular Science News.]

THE DWELLINGS OF THE INDIANS OF
NEW MEXICO.

BY MRS. M. J. GORTON.

The Lehuas, or the Leguas, a tribe of Indians

dwelling in New Mexico, are so manifestly
—from

the easily-compared authentic descriptions of the

early Spanish explorers, Coronado (1540-43), Fran-

cisco Sanchaz Charnuscado (1580), Espejo (1583),

and Caspar Castano de Sosa (1590)
—the same peo-

ple who now dwell in the pueblo, or communal

houses, that a visit was planned to the cave and

cliff dwellings, beyond the Rio Grande, where their

forefathers dwelt.

A visit to these singular people who inhabit the

pueblo, or community houses, was so full of inter-

est, the strangeness of the idea of the queer four-

story domiciles entered from the roof of the upper

story, and showing the idea of the caves in the

cliffs, modeled on the protective idea of a long

by-gone age, suggested an unusual amount of use-

ful knowledge in the evolution of such houses from

the cave home in the cliffs. So we visited the caves

in the cliffs.

Jaded, travel-worn, and utterly weary from cross-

ing the long stretches of the desert land which lie

far to the north and east,—sandy, dry, arid, and
cheerless wastes, stretching on and ever on to an

ever-receding horizon ; all browns and blacks or

grays shading into browns, with no green or living

thing to relieve the general aridness; under a flat,

opaque sky, in which a copper, fiery orb swung
slowly, mercilessly above us, pressing downward
with a pitiless glare that fell with a heavy, aching,

oppressive weight, ever increasing; the only sign
of life, now and then a skulking coyote or the cactus

clump,—we travelled down, down into the valley of

the Rio Grande.

Beyond the Rio Grande, the deep, gulch-like
canons of the Sierra del Valle open out towards

Santa Clara. The scenery here is very striking;
the whole mass of mountains seem to have been

lifted up from 6,000 to S,ooo feet, not in one contin-

uous chain, as the Las Vegas range, but in inde-

pendent, broken masses, and these have been so

(coriated and furrowed by the action of electric

forces and by the elements as to leave myriads of

sharp ridges and peaks, separated by declivitous

almost unfathomable canons, cut to the depth of

from 5,000 to 6,000 feet. In the friable volcanic

tufa of which their sides are formed have been dug
out innumerable caves, with an ingenuity and pains-

taking care that seems incredible when the tools are

taken into consideration. These artificial caves are"

many of them of small size, but the grouping and

the connecting pathways show that the inhabitants

lived on the communal plan, and each group repre-

sents a family or village, undoubtedly. And, as the

caves are often dug out one above the other, each

group of caves represents a pueblo itself, and imi-

tating, as far as practicable, the system of the many-
storied communal village. Other ruins are found

on top of the mesas and at the base of the canon,

which indicate the many-storied pueblo, such as are

occupied at the pre.sent time by the Pueblos, the

Lehuas, and by the Buni Indians.

These ancient cave habitations, which, from the

nature of the rock and also from the peculiarity of

the locality, were of easier construction, and also

more easily defended against the encroachments of

depredators, than houses, still exhibit many traces

of their human occupants. The pottery fragments
show considerable advancement in the use of

potters' clay, the hideous idols and quaint devices

in earthenware fragments of broken pottery resem-

bling the quaint vessels sold by the Indians of the

present day. Indeed, when on our return, at the

mouth of the deep canon, where it opens down to

the river, several of the natives, clothed in the

striped Navajo blankets and buckskin leggings and

moccasins, with their heavy black elf-locks tied back

with a strip of red flannel or some colored cast-oft"

rag of civilization, and with the sad, immobile

features of this doomed race, approached and offered

for sale the usual collection of black obsidian and

coarse-baked earthenware, and amidst the very com-

mon lot in the collection was an image intended to

represent an owl, of a much higher type of earthen-

ware finish, exactly resembling a piece of broken

pottery of the same kind of finish and the same bird

which I held in my hand, and which, from its

appearance, seemed centuries old.

The ruins of the pueblo villages, of which there

are quite a number, were also visited. The ruin of

Valverde, near Golden, is quite distinct in its char-

acteristics of the communal plan. A chain of four

handsome ancient villages, some of them quite

large, extends from west to east, along the southern
" Cresto." These are the " Pueblo Largo,"

" Pueblo

Colorado,"
" Pueblo de She," and " Pueblo Blanco."

Of the Lehuas pueblos, Santa Clara (Capo) San

lldefouso (O-jo-que) stands on a site about one mile

from the Bo-ve of 1598.

The community houses of the Pueblo Indians of

today are of the same construction and formed upon
the same plan, as nearly as can be ascertained by

comparison of the ruins, as those of three centuries

ago. They are three, four, and sometimes five

stories high, are built of adobes, have port-holes for

windows, and are entered from the roof. Ladders

are placed on the ground, and the ascent of the low

one-storied room is made; then, crossing this dirt

sun-baked flat roof, another story is mounted,
another roof crossed, and so on until the entrance

is reached on the roof of the upper story. Poles or

logs are placed upon the walls of the sun-dried

bricks, these are covered with hay and leaves, and

on this the mud is plastered, which makes a roof

that, in a high, dry climate, answers every purpose.

The houses are very cool in summer, and said to be

warm in winter. Thither all the necessaries for

life are stored. The lands on which the maize,

beans, and 6ther produce is raised are in the valley

some distance away, and Ihe crops are all irrigated.

The small cattle are also pastured far away, so that

life, even at the primitive stage of a Pueblo Indian,

is one of severe trial.

New Mexico is rich in archieological treasures ;

the mesas, hills, the edges of the plains, and the

cliffs and caves, are covered with the ruins of pre-

historic cities, towns, and villages, the inhabitants

of which lived their day and sank into oblivion,

ages ago.

There is very little difference in the culture of the

inhabitants of New Mexico today and of those

whom Antonio De Espejo found and described three

centuries ago. In his journal he says: "From
Couches, situated on the western border of Texas,

(probably centering around where the river of the

same name discharges into the Rio Grande), they
followed their journey for the space of fifteen days
without meeting any people, all that while passing

through woods and groves of pine trees (pinon)

bearing such fruits as those of Castile. At the end

whereof, having travelled, to their judgment, four

score leagues, they came unto a small hamlet or

village (pueblos at or near Paso del Norte or San

Elizario) of a few people, in whose poor cottages,

covered with straw, they found many deer-skins, as

well dressed as those of Flanders, with great store

of excellent white salt. They gave our men good
entertainment for the space of two days, while they
remained there, after which they bare them com-

pany about twelve leagues, into certain great towns,

always travelling by the river called the Rio Del

Norte, above said, until they came into the country
called by them New Mexico." The account of

Captain Espejo, which is to be found in excellent

Spanish, gives an account of many villages and a

population numbering many thousand souls, and

that the Pueblo Indians, like the Pueblo Indians of

today, possessed many of the characteristics- of civ-

ilization.

Many peoples from many climes, representatives

from nearly every civilized nation in the world, are

to be found in New Mexico; and yet medijeval con-

servatism, and the successive steps from such life

as was to be found in the cliff dwellings to the

industrial methods of the ancient Egyptians, are

awakened from the sleep of centuries by the on-rush

of the locomotive and the mighty, onward, irresisti-

ble awakening to modern civilization and modern
houses.

[Original in Popular Science News.]

THE JDODDER.
BY S. E. KENNEDY.

An interesting plant, common in this locality, is

the Cuscuta Grenovii, or, as it is usually called, the

dodder. It belongs to the order convolvulaceae, and

is the only order of the group. Although there are

several species of the genus, this is said to be the

only one found in New England.
Its general appearance is that of a snarl of orange-

colored twine. There is not a particle of green any-
where about it. It is usually found twining about

some coarse weed, as the nettle, cleavers, etc., and I

have found it wound in interminable coils around

the stalks of coarse grass. It is also often found

on the willow. It is said that some parasites

are restricted to a particular species of plants
for support, and that their seeds germinate only
when in contact with the stem or root of the

species upon which they are destined to live; but

the Cuscuta does not show such preference, as I

have myself seen it upon several difterent kinds of

plants in no wise related. Gray says that parasites

are found only upon those plants whose elaborate

juices furnish propitious nourishment.
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This curious vine possesses one well-known char-

acteristic of its relative, the morning-glor^',
—that of

twining from right to left, or against the sun. In

trying to remove a specimen from a stalk of eupato-

rium, I found the bark broken, and only succeeded

in removing the vine by breaking it in tiny pieces.

If one will lake the trouble to examine the under

surface, at the place where it adheres most closely to

its support, he will discover by what means it is

enabled to cling so tightly. Where it comes in con-

tact with the bark, are developed minute papilte,

which remind one of the tiny feet of some creeping

thing, and suggest the curious fancy that the

tenacity with which it clings is prompted by
instinct. This arrangement is not wholly for sup-

port, it seems, but by thus insinuating itself into

the outer bark of the plant, it is enabled to draw

from it its juices. At any other place along its

entire length it may easily be uncoiled.

As it steals its nourishment from that to which it

clings, it has no need of digestive apparatus, there-

fore leaves are wanting, but in their place it bears

deeply-fringed oval scales. The tiny white flowers,

produced late in summer, are the only deviation

from the prevailing color of the plant. These are

gathered together in a cymose cluster at a distance

of ten or twelve inches apart. The tiny corolla is

bell-shaped, five-parted, with a tube somewhat longer
than the calyx lobes, which are ovate and spreading.

The stamens are furnished with curiously fringed

scales. The dead corolla remains upon the oyary,
which is two-celled and four-ovuled. The spirally-

coiled embryo germinates in the soil, but, upon

rising from the ground, the root withers, and it

becomes entirely parasitic. One specimen had the

remains of a tiny thread-like root still adhering to

it, though the germinating portion of the plant was

at least twelve inches from the ground, clinging for

dear life to a species of eupatorium known as

trumpet-weed.
Moosup Valley, R. I.

This form is highly fantastic, disclosing sometimes

the grotesque features of a "
king's fool," again, the

distorted figure of a dwarf, a comical elf, and so

forth. Pearls of this character are mounted on

pedestals of colored stone, richly embellished with

gold and silver, and please the eye as curious bric-a-

brac or paper-weights.
The real "mission" of the pearl, however, is to

enrapture inan in the capacity of a most gratifying

jewel. Indeed, it receives more homage than either

the diamond or the ruby. Years ago, it was custom-

ary for jewelers to mount pearls in the form of a

medallion, similar to the usual arrangement of the

garnet. Now, the preference is to use them as set-

tings; and its shimmering white appears most

effective from the bed of glistening gold. In this

way they are used on bracelets, necklaces, brooches,

pins, ear-rings, and rings.

In its modest splendor, the pearl can maintain its

own beside any gem. Even the brilliant rays of

the diamond cannot depreciate its beauty. Its quiet

charm kindly heightens the liquid green of the

emerald, enhances the deep-blue light of the sap-

phire, and deepens the gleaming red of the ruby.

While its unpretentious dignity lends grace to the

most costly of gems, it does not scorn to aid the

common stones. As graciously it casts its soft radi-

ance over garnet, amethyst, topaz, or turquoise.

fOriginal in Popular Science A'ews.J

THE PEARL.

BY ANNA HINRICHS.

The pearl, like the calm, pure moon, ever fas-

cinates the eye. In its charming modesty it resem-

bles the violet, and occupies the same place among
gems that this simple flower holds among gorgeous
flora. Little wonder that its rare beauty entices

thousands of bold divers to brave the perils of the

deep. They seek it at the risk of fatal encounter

with shark and sword-fish
;
in defiance of the deadly

embrace of the polyp. True, the diver does not

make his perilous plunge solely because of his

admiration for this matchless "daughter of the

deep;" his fundamerital motive is the love of gold
with which his labor is rewarded. Certainly, the

poor diver is ambitious because of necessity, for

the most robust of constitutions cannot endure

the hardships of diving for more than—at the

utmost—six years ! This peerless gem is obtained

at the expense of many human lives.

The most extensive pearl fisheries are conducted

along the coasts of the Persian Gulf, Ceylon, and

Japan. Every shell does not contain this treasure,

and hundreds shatter the eager expectations of hid-

den wealth. But to the diver, misfortunes, likewise

blessings, never come singly; for if he finds one

containing the coveted prize, he almost invariably
finds many more of various size and form. In color

they range from deepest black to pure white, fre-

quently yellowish, and rarely delicate rose-pink.

The pearl is "beauty unadorned," requiring no

artificial aid—no mechanical art—to cut and polish.

Its most peculiar form is the so-called "Barock."

growing amidst heaps of snow is astonished at the

endurance of the crocus. Its gentle companion, the

snow-drop, is as frail, and even more precocious.

Both are cordially welcomed after the bleak winter

and the stormy morn of spring.

[Original in i'vpuUtr Science Netffs.l

CROCUSES.
BY PROF. W. WHITMAN BAILEY.

Flowers undoubtedly bloom for some favored

persons sooner and better than for the mass of

mankind. Sometimes one is led to think that the

delicate creatures respond to the love which is felt

for them. We are sure that certain beech trees, for

instance, are fully aware of our affection, as we
stroke their smooth boles or caress their foliage.

Any observer of Nature will notice from year to

year that there are particular gardens in which cro-

cuses make their appearance sooner than anywhere
else. Nor does the degree of exposure always seem

to account for the phenomenon. Rather, we think,

the inmates are en rapport with the flowers. They
nestle under the front piazza, catching the sunshine

in their bright chalices, and oflering their brimming
beauty to every visitor.

We generally think of the crocus as a native of

England, but its headquarters are in the East,

although some species, like Crocus veriius, have

long been established in the mother country. A
kw species only extend to Central Europe. While

some bloom only in the spring, others are as char-

acteristically autumn flowers. They are all exceed-

ingly beautiful dwarf herbs, with grass-like leaves,

and arising from fleshy corms. The perianth is

long, funnel-form, with narrow, erect tube, and a

six-parted border. It closes at night, or when the

sky is clouded, thus forming a sort of weather-glass.
Crocus is a member of the iris, or flower-de-luce

family. It has three stamens, included in the cup
of the perianth, and a peculiar fringed, orange-
colored stigma, which, together with the styles,

forms in one species the " saflron
" of commerce.

The best of this comes from Spain.

The crocus is very hardy, and becomes easily,

though not permanently, established in grass plots.

The colors of the species are yellow, violet, white,

and shades between. Like all plants that blossom

early, they become greatly endeared to man. Their

coming is by no means an indication here in New
England of the advent of spring.' We may en-

counter many a rough blast and cold snow-squall
after these apparently fragile beauties have reared

their heads. No one who has sijen Alpine flowers

AGRICULTURAL ITEMS.

A Good Preventive for the inroads of ants is a

stripe of carbolated petrolatum, about half an inch

in width, drawrb about the places frequented.

The loss to manure by exposure, especially by

leaching, in tests by the Cornell University, has

reached as high as 42 per cent. The moral is, keep
manure under shelter, or draw it upon the land at

once.

Paris consumes, on an average, 300,000 litres

(quarts) of milk per day. In summer this quantity
falls to 210,000 litres, and the difterence is used in

making cream and fresh cheese. Four-fifths of this

milk is furnished by milk companies, which gather
it from as far as 60 or even 100 miles from Paris.

A COLD storage company's circular says that if

celery is packed in small boxes, placed in total dark-

ness, and submitted to a certain low temperature for

thirty to sixty days, it will not only be beautifully

white and crisp, but will lose its natural bitterness

and have the delicate flavor and fine appearance of

the choicest fresh celery.

Novel Training of Grapes.—A grape-grower
in Bristol County, Massachusetts, has adopted a

plan which, though it may not be new, is certainly

interesting. He sets stout posts at suitable intervals,

with smaller ones between wherever there is a vine,

and upon these stretches two strong wires at a

proper distance apart, the lower one being placed
far enough from the ground to allow a horse and

cultivator to pass freely underneath. By the use of

high step-ladders the fruit can be readily harvested

and the vines trimmed or handled at will. A
similar method has been in use among the Italians

since the time of the ancient Romans, at least.

The Pleasures of a Deer Forest.—A corres-

pondent of an English society paper enumerates the

pleasures of being the tenant of a Highland deer

forest. He explains that the place costs him £10,000

a year, in addition to no end of small sums, which

he grew tired of noting, and the pleasures which he

obtained in return for this outlay were of the follow-

ing character: " For a couple of hours at a time I

have walked with the waters of a running stream

well over my boots. A suit of clothes has been

done for in a day's wear. Twice or thrice I have

sunk up to my chest in a moss. Once I fell over a

precipice. Once when crossing a loch I tell over-

board, and was not fished out till I was nearly
drowned. On another occasion I was lired at by
one of my own gillies, who said he mistook me for

a '

beastie,' of what kind I do not know, but I fancy
I had rather a narrow escape. I'er contra, I have

on five occasions brought down a good stag."

A Novel Railroad Tariff.—Hungary has led

the way in a railway experiment of very great
interest. The whole country for railway purposes
was divided into zones, and within each zone the

railway fares for any distance travelled are equal.

Short journeys and their frequency are intended to

compensate for the expensiveness of long journeys.
The results are said to be astonishingly successful.

There has been an increase of seventy per cent, in

the number of passengers and fifteen per cent, in

the receipts. No additional expense has been in-

curred, either in laying rails, buying carriages, or

increasing the number of officials. This system is

practically the application of the post-oflice stamp

principle to given times of railway service.
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Practical Cljeniistry aijd tlje ^rts.

GELATINE AND ITS USES.

In ^•alious animal tissues, such as the skin,

bones, intestines, etc., is found an interesting

group of organic compounds, very closely

resembling each other, aTid which, when
treated with boiling water, are transformed

into the well-known and exceedingly useful

substance gelatine, which is the same as

ordinary glue, ditteringfrom it only in purity.

The most characteristic property of gelatine

is that of solidifying, or gelatinizing, when
solutions containing it are cooled below 68°.

A solution in water containing only one per
cent, of gelatine, will form the characteristic

"jelly" when cooled.

Common glue is prepared from the trim-

mings of hides, and the refuse of slaughter-

houses and tanneries. The skins are cleaned

and steeped in lime water, and afterwards

exposed to the air for some days. They are

then boiled in water, and the resulting liquid

run off and allowed to settle, after which it is

left to cool and gelatinize in shallow boxes.

The resulting cakes of soft glue are then dried

on nets in large buildings, provided with

movable blinds, so that the air can freely

circulate through them in pleasant weather,

while during .storms the glue can be protected

from the weather. This process of drying

requires great care, as a rise in the tempera-
ture may cause the partially dried glue to

liquefy, making a "mess" which requires

much labor to clear up, to say nothing of the

loss or damage to the stock. It was formerly

supposed that glue could only be dried at

temperatures above the freezing-point, but it

was ijccidentally discovered in this country
that frozen glue was of equally good quality,

and the manufacture is now carried on all the

3ear round.

Cooking-gelatine is practically made by the

same process, but much greater care is taken

in selecting the stock, and the utmost cleanli-

ness is necessary in all the processes. It

forms a healthful and attractive article of diet,

but its nutritive value is not very great.

By long continued boiling, gelatine loses its

its gelatinizing power! The same result is

obtained by adding nitric or acetic acid to its

solution. The ordinary liquid glues are made

in this way, and a very good article may be

extemporaneously prepared by throwing some

pieces of glue into a bottle of vinegar, and

shaking occasionally until it is dissolved.

When chlorine gas is passed through a solu-

tion of gelatine, it unites directly with it,

precipitating an insoluble substance, and

forming a very peculiar looking solid froth.

Gelatine also imites with tannin to form an

insoluble compound. This reaction is the

basis of the tanning process by which raw

hides are converted into leather. A minor

application of this reaction is found in the

use of fish-skin for settling coflee. The
tannin of the coflee and the gelatine of the

fish-skin unite, forming a solid, tenacious

mass, which mechanically encloses the im-

purities suspended in the coffee, in the same

way as the coagulating albumen of the white

of an egg, often used for the same purpose.
When gelatine is placed in cold water, it

softens and swells, but does not dissolve.

On heating the water, however, it dissolves

immediately. If some bichromate of potash
is added to the gelatine, it still remains solu-

ble if kept in the dark, but, if exposed to the

sunlight, a chemical change—probably an

oxidation—takes place, and it becomes per-

fectly insoluble, even in boiling water. This

property is of the greatest value anil impor-

tance, as it is the basis of all the _iiiodern

processes of photo-engraving, which have

enabled us to make exact reproductions of

the most celebrated works of art at a nominal

cost. The ordinary kind of gelatine is also

indispensable in the manufacture of photog-

raphers' dry plates, which are coated with an

emulsion of gelatine and finely-divided sensi-

tive salts of silver, and, afler drying, will

retain their sensitiveness for years without

change. The collodion-coated plates formerly
in use became worthless in a very short time

after being prepared.
The minor uses of gelatine are innumer-

able. When combined with glycerine, it

forms a soft, elastic mass, which is used for

printers' ink-rollers, electrotype moulds, and

for taking casts of irregularly shaped objects.

The surface of this compound readily absorbs

the aniline dyes, and this property is taken

advantage of in the hektograph copying pad,
which consists mainly of a shallow tray filled

with this composition. Characters written on

paper witli aniline ink are transferred to the

surface by simple pressure, and a large num-
ber of copies may be taken in the same way,
as the gelatine readily yields sufficient of the

color to fresh sheets of paper, when pressed

upon it, to give a clear reproduction.

Some fruits contain gelatinous principles
known as pectic and pectosic acids, but they
are entirely diflerent substances from the true

gelatine. It is these substances which render

it possible to prepare fruit jellies, but they
have much less gelatinizing power than the

animal product. The cheap manufactured

fruit jellies are frequently found to consist of

animal gelatine, properly flavored, and to be

entirely free from the pectose compounds
which should legitimately be present.

THE TWO FORMS OF PHOSPHORUS.
Phosphorus is an element dear to the

heart of every amateur chemist, its remark-

able inflammability and its ready adaptability
to explosive and pyrotechnical eflects giving
it an attractiveness to the youthful experi-

menter, which is not justified when the great

danger accompanying its use is taken into

account. Some time ago, one of our readers

wrote us an amusing account of his eacly

experiments, in which he made up a mixture

of phosphorus and chlorate of potash into

"
torpedoes," and placed them in his pocket

for safe keeping and to avoid the observation

of the teacher. As might be expected, how-

ever, the treacherous compound soon made
itself evident in the most unmistakable

manner, and nothing but that special Prov-

idence which is said to watch over bo\s

and intoxicated persons prevented serious

results.

Phosphorus is one of the most active

chemical elements we are acquainted with,

being exceeded only by fluorine. It rushes

into combination with other elements, espec-

ially oxygen, on the smallest provocation.
A temperature of 112° F. is sufficient to

cause it to burst into flame, while, even at

ordinary temperatures, when exposed to the

air, a slow oxidation takes place, causing it

to glow and emit luminous vapors. The

slightest friction will raise its temperature to

the igniting pdint, while if it is mixed with

substances rich in oxygen,
—like nitrate or

chlorate of potash, or peroxide of lead,— a

slight concussion causes the oxidation to take

place with explosive violence. It is also

excessively poisonous, when taken into the

system, and even a burn from ignited phos-

phorous produces a most painful sore, and

one very slow in healing.*

Like many other elements, however, phos-

phorus exists in an allotrojjic form, known as

red, or amorphous phosphorus. Although
this is chemically identical with the ordinary

variety, its physical characteristics are very
different. When ordinary phospM)rus is

iieated in a vacuum, or in a gas in which it

cannot burn, to a temperature of about 4^0°
F. for a considerable length of time, it

becomes converted into a red, infusible sub-

stance, which has a much higher specific

gravity than the ordinary variety (2.14 as

compared with 1.83), and is insoluble in the

usual solvents of phosphorus. It cannot be

ignited by friction, and, in fact, is uninflam-

mable until a temperature of 500° F. is

reached, when it changes back into ordinary

phosphorus. When mixed and rubbed with

dry bichromate of potash, it does not explode,
and when mixed with nitrate of potash it will

not explode by friction, but if ignited burns

off quietly. It cannot resist, however, the

influence of chlorate of potash or peroxide of

lead, but, when mixed with these substances,

explodes more or less violently by heat and
friction. It is also, apparently, non-poisonous.

Amorphous phosphorus is extensively used

in the composition of the surfaces for iirnitino-

safety matches. The matches are tipped with

an inflammable composition containing chlo-

rate of potash, which, when rubbed upon the
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amorphous phosphorus, unites with it at once

and ignites.

The existence of allotropic, or different

varieties of the same element, is a chemical

mystery which has never been fully accounted

for. It is a strong argument in favor of the

compound nature of the elements, or, at least,

an indication that the molecules of the ele-

ments are composed of atoms, and have a more

or less complicsted structure, like the well-

known isomeric hydrocarbons, which show

similar phenomena. We have also some

reason to believe that many other elements

may show allotropic modiiications, in their

compounds, at least, although they have not

yet been distinguished in their free condition.

<»
A RECENT INVENTION IN PHOTOG-

RAPHY.
Since the invention of the rapid dry plates

which have made instantaneous photography
a possibility, many attempts have been made

to fix the successive positions taken by men
and animals in their natural inovements, and

with much success. The best of these photo-

image, and then passing on to give place to

the next one. The particulars of the mechan-

ism are not given in La Nature, from which

we copy the engraving, but the results as

shown by it are very fine, and indicate a

remarkable amount of mechanical skill and

ingenuity. The figures represent the posi-

tions taken by a horse and rider as they
moved past the camera, commencing at the

upper right-hand corner, and following each

line from right to left, in a reverse direction

to the lines of a printed page. If M. Marey's

apparatus proves to be as practicable as is

claimed, it will undoubtedly be of great value

and importance to both science and art.

TO DETECT METALLIC SILVER IN THE
PRESENCE OF LEAD.

As silver and lead ver^ commonly occur in nature

combiped together in the same mineral substances,

a more easy, rapid, and correct method for the de-

tection of the former in the presence of the latter

than any of those generally adopted in practice has

for a long time been greatly desired, especially by

assayers and mineralogists.

The author, who has spent much of his time in

graphs have been taken by Mr. Muybridge,
of San Francisco, who placed a number of

cameras side by side, so arranged that the

exposure was made by the man, horse, or

other animal itself, as it moved past tiiem.

The results obtained were very remarkable,

the attitudes caught by the sensitive plate

being so extraordinary and apparently unnat-

ural that, without the unimpeachable evidence

afforded by the photographs, one would have

been justified in saying that they were entirely

the result of the artist's imagination.

M. Marey, of France, has recently invented

an apparatus by which, with a single camera,

as many as fifty successive exposures of a

moving object may be taken in a single

second. Instead of glass plates, he uses a

sensitive film, which is rolled from one cylin-

der to another, stopping in the focus of the

objective just long enough to receive the

the determination of naturally occurring argentif-

erous lead compounds, has attempted to supply such

a method in the extremely simple one detailed

below, and he hopes it may prove, in the hands of

others, as successful as it has invariably been with

himself.

When a mineral which contains both ot the

above metals is heated in the ordinary course of

blowpipe analysis, on charcoal with fusion mixture,

(K2C03+Na2C03), in the inner or reducing tiame, it

yields, as is well known, a malleable metallic lead

(usually lead-gray in color), which is an alloy of

silver and lead. The silver is readily detected in

this alloy by treating it as follows : Place it in an

evaporating dish and cover it well over with moder-

ately strong nitric acid, and then boil the liquid till

the bead or beads dissolve
;
next nearly neutralize

the solution thus obtained, with sodium carbonate,
in a rough manner, but so that it will remain

weakly acid after the operation. In. this prepared
solution now allow to lie for some time two strips

—
one of bright copper, and the other of zinc. The
lead of the solution soon becomes deposited on the

zinc, while the silver almost entirely goes to coat

the copper foil
;

lift out the latter, and apply to the

deposit on it a drop of fairly strong nitric acid, and
then quickly afterwards a drop of potassium chro-

mate solution. Or, dip the coated foil into moder-

ately string nitric acid for an instant, and then into

a dish containing potassium chromate solution.

The reddish-brown «iass which forms at once, either

on the upper or under side of the foil, is a sure indi-

cation of silver. The deposit on the zinc may be
treated in the same way, and the lemon-yellow mass
of lead chromate which results will contrast well

with the brown incrustation obtained on the copper.
If no silver is present in the solution, the copper
foil will scarcely become coated at all when placed
in it.—A. Johnstone, in Chemical News.

INDUSTRIAL MEMORANDA.
Blue Soap, rendering the employment of bluing

in laundry work unnecessary, is made by incorpo-

rating with ordinary soap a solution of aniline

green in strong acetic acid. By the action of the

alkali of the soap, the green is converted into blue,

uniformly coloring the mass.

In the Matter of Railwav.s, Japan appears to

be going ahead tolerably fast. Considerably over

1,000 miles are already in operation, while an equal

quantity are under construction or surveyed, and
will be open within a year or two from now. The
projected railways exceed 700 miles in length, with

a capital exceeding £6,000.000 sterling.

Scale in Boilers.—It is estimated that the pres-
ence of i-i6 inch of scale causes a loss of 13 per
cent, of fuel; 'i of inch, 3S per cent., and % of an
inch of scale, 60 per cent. The Railway Master
Mechanics' Association of the United States esti-

mates that the toss of fuel, extra repairs, etc.
, due

to incrustation, amounts to an average of $750
for every locomotive in the Western and Middle
States.

Incombustible Textiles.—There are many sub-

stances which have the property of rendering the

fabrics to which they are applied incombustible, but

they usually spoil them, either by changing the

color or stiffening them to such a degree that they
cannot be used. An easy and safe way of protecting
curtains and mosquito nets against lire is said to be

by steeping them in a solution of phosphate of

ammonia, obtained by mixing Vi a liter of water (i

pint) with 100 grammes (about 3 ounces) of phos-

phate. In this way the color and texture remain
unaltered.

New Insulating Compound. ^-A new insulatin"-

compound which finds favor among manufacturers
of electrical instruments and machinery in France
consists of one part of Greek pitch and two parts of
burnt plaster by weight, the latter being pure gvpsum
raised to a high temperature and plunged in water.

The mixture, when hot. is a paste, and can be

applied by a brush or cast in moulds. It is

amber-colored, and can be turned and polished.
Its advantage is said to be endurance of great
heat and moisture without injury to its insulating

properties.

Electrical Doors.—An admirablearrangement,
looking to the quick and safe empyting of the house,
has just been adopted at the Tremont Theatre in

Boston. At any time, by simply touching a button
in any one of the eight handy places in different

parts of the theatre, seventeen sets of folding doors,

leading to as many exits, open simultaneously,
actuated by electrical apparatus. The expense of
the improvements is said to have been considerable,
but it is eafe to say that the public will appreciate
the advantage of being able to take their pleasure
without any dread of fire and panic.
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A SUCCESSFUL A. A. CONVENTION.

k
SCORES OF ENTHUSIASTIC DELEGATES HOLD

A THREE days' MEETING.

On February 27th and 28th, and March ist,

very enjoyable Convention of those Chap-

ters of the Agassiz Association that are within

a hundred miles of New York City, was held

there, under the auspices of the New York

City and the New Jersey State Assemblies.

On Thursday the regular quarterly meeting

of the New York City Assembly was held at

the Friends' Seminary, Rutherford place and

Sixteenth street, and this was followed by a

meeting of the Convention Committee.

On Friday, at 2.15 P. M., the delegates

assembled by invitation at the College for the

Training of Teachers, where they first at-

tended an interesting lesson in science, given

by Prof; J. F. Woodhull to a grammar class.

After this they were conducted through the

scientific and manual training departments of

the college ;
and at 4 o'clock all gathered in

the lecture room, where the Convention

proper was opened by the President of the

Agassiz Association, who spoke on the advan-

tages of a thorough scientific training, and

explained how such a training could be

secured by means of the aid aflbrded by the

Association. This address was followed by

one on "The Relation of Science to the

New Education," by Prof. Walter L. Hervey,

Dean of the Faculty of tiie New York Col-

lege for the Training of Teachers; after

which Prof. Woodhull interested the audi-

ence for half an hour by a delightful talk on

"Some Simple Experiments in Natural Sci-

ence," which he performed at the same time,

in the most dextrous and graceful manner, by

way of illustration.

In the evening there was a remarkable

exhibition at the rooms of Chapter 949 (Z),

of New York, No. 49 W. Twentieth street.

This Chapter is composed almost wholly of

boys and young men between the ages of

twelve and sixteen, and the collections they

have made, classified, and Labeled are equally

a credit to themselves and an honor to the

society. The walls were covered with speci-

mens of preserved plants, some of thhm of

great rarity, and one or two never known in

the localities where they were found until the

bright eyes of the Agassiz boys discovered

them. In one corner was a large collection

of beautiful butterflies and moths, while in

the center of the room was a really wonder-

ful collection of the minerals of New York

City, some of which were first discovered

there by members of this Chapter. Fine

specimens of crystals of garnet attracted

special attention. One room was devoted to

a inicroscopical exhibition. The large cabi-

nets, with tier after tier of drawers, were

made by the boys' own hands. The rooms

were crowded during the evening by an

admiring throng of visitors, among whom
ladies and gentlemen fairly outnumbered

boys and girls. After the visitors had de-

parted, a camera was produced, and one of

the boys took a flash-light photograph of the

attractive rooms.

We take the following account of the last

day of the Convention from the JVeiv York

Times of March 3 :

The annual Convention of the Agassiz Associa-
tion closed yesterday with the best programme of
the week. A number of newly-arrived delegates
reported in the morning, among whom were T. H.
Porter and E. S. Evans, of Stamford, Conn. ;

N.

Ling, of London, England; Dr. M. D. Hussy, of

Orange, N. J. ;
S. E. Breed, J. Young, and M.

Polk, of Cornwall-on-Hudson; S. Willard Bridg-
ham, of Providence, R. L

;
Prof. John Shallcross,

President of the Philadelphia Assembly, and J. S.

Taylor, Secretary; Miss L. P'aulks, of the Elizabeth
Hill and Dale Club, and S. E. Barney of Orange,
N.J.
The session was held in the geological rooms of

the Columbia School of Mines. Vice Chancellor
MacCracken of the university delivered the opening
prater, and the reports of the various Assemblies
followed. The report of the New Jersey Assembly
came from its President, the Rev. L. 11. Lighthipe.
The report of the Rhode Island Assembly was pre-
sented by S. Willard Bridgham, of Providence;
that of the Philadelphia Assembly by Prof. John
Shallcross; the New York City Assembly by Dr.

C. II. Bushong; the Massachusetts Assembly by
Prof. Harlan II. Ballard, President of the Associa-

tion ; the Hill and Dale Club, composed of members
of suburban Chapters, by Miss L. Faulks, of Eliza-

beth, N. J. Reports were also made by President
Ballard showing the progress made by the Agassiz
Chapters of the Australian Royal Society, the Rus-
sian Agassiz Chapters, the Chapters among the

colored people of Alabama, and in the Indian school

at Hampton, Va. President B.-Ulard also described

the founding of the first Agassiz organization in his

country school at Lenox, Mass., and showed how
the work had increased and multiplied, until todiiy
the Association contains 1,000 Chapters and 17,000
members.
President Seth Low of Columbia delivered the

address of welcome, extending to the Association
the courtesies of the college. He said that the

disciples of Agassiz were doing a work of love

which had few parallels in the history of scientific

investigation. In concluding his remarks. Presi-

dent Low recited Longfellow's verses immortalizing
Prof. Agassiz and his work.

Prof. J. S. Newberry delivered a lecture on "
Early

Man in America." A portion of his remarks were
devoted to a discussion of the date of the birth of

Christ, the speaker contending that the Biblical

date is incorrect. According to the Bible, Christ

was born 4,004 years after the creation, but Prof.

Newberry challenged this statement as a "contribu-
tion to theological science by an erratic writer."

The chronology of the Bible is filled with irrecon-

cilable difi'erences springing from this mistake.

From stone relics and fossils found in the Swiss
lake bottoms. Prof. Newberry held that the world
was much older than is recorded in the Bible, and
that the chronology aftecting the birth of Christ is

correspondingly incorrect.

At the afternoon session, Prof. N. L. Britton

delivered an address on "The Geological History
of Plants." The lecture room was crowded to the

doors. While the stereopticon views were chang-
ing, suddenly there appeared upon the screen a

picture of snakes in every conceivable posture.
"This," said the professor, waving his pointing-
rod, "represents New Jersey in the cretaceous

period." Everybody smiled. Continuing, Prof.

Britton discussed the various stages of organic life

and the formations of stratified rock in their rela-

tions to primary vegetable life. The sequence of

vegetable germs was traced from the bacteria of the

remote Laurentian Age, through the fungi, lichens.

and ferns of the Devonian and Tertiary Ages, up to

the age of man. In describing terrestrial vegeta-
tion, Prof. Britton described the coal formations of
remote ages and of the present day.

Prof. Jerome Allen delivered an address on "A
Few Fundamental Principles in Science Teaching."
"The great object in teaching children the mathe-
matical sciences," he said,

"
is to instill in their

minds habits of exactness and accurate observation

by comparison. Without comparison the work will

be valueless. The bringing together of two or
more objects for purposes of comparison promotes
discrimination and distinction."

Mr. George F. Kunz, of the New York Miner-

alogical Club, read a paper on "The Mineralogy of
New York City and Vicinity." This paper was one
of the most interesting features of the session. Mr.
Kunz is the founder of the New York Mineralogical
Club and the man to whom it owes its success.

Although the club was organized only three years
ago, it has the best-known collection of minerals of
this locality, made up of the famous collections of
the late Issachar Cozzens, the Chamberlain collec-

tion, and Mr. Kunz'sown private collection. In his

remarks yesterday Mr. Kunz said Manhattan Island
contained one hundred varieties of minerals, repre-

senting seventy-five species, more than can be found
in any other known locality. He thought this a

pretty good showing for a city without mines or

quarries. His remarks were made doubly interest-

ing by the production of specimens found in the

city, notable among which was the famous garnet
found in Thirty-fifth street, near Seventh avenue.

This, Mr. Kunz said, was the finest specimen of

garnet in the I'nited States. The minerals found
in the vicinity of New York, notably at Bergen
Hill, N. J., Sing Sing, and on Staten Island, were
made the subjects of extended comment, and devel-

oped facts of which few are aware. Datolite, "the

pride of Bergen Hill," was shown side by side with
the stalactites of Staten Island and the calcite crys-
tals of tlie Hudson Valley. Hoboken and New
Rochelle produce immense serpentine outcropinngs.
The cuttings of the Pennsylvania and Erie roads
reveal deposits of yellow zeolites and calcites. In
the vicinity of Prospect Park forty distinct minerals
are found.
The afternoon session concluded with an address

by Prof. C. H. A. Bjerregaard, of the Astor Library,
on " Why We Study Nature." This was in the

nature of a plea for the development of the study of
natural history among children.
At the evening session, Prof. A. S. Bickmore

delivered a lecture on "British Columbia and
Alaska," illustrated by stereopticon views.

The success which has attended this Convention
has awakened much enthusiasm in the local Agassiz
organization, and before final adjournment it was
decided to hold a seaside assembly on the New
Jersey coast during the summer.

[Note.—The Titnes reporter is wrong in his state-

ment of Prof. Newberry's discussion of the "chro-

nology of the Bible." He took especial pains to say
that the dates which appear in our English Bibles

are not Biblical, but merely the addition of Arch-

bishop Usher, and that therefore the Bible is in no

way responsible for them. Prof. Newberry did not

discuss the chronology of the Bible at all.—Editor.]

A PRIZE WORTH TRYING FOR.

The editor of the Popular Science

News, desiring to encourage the members

of the Agassiz Association to increased dili-

gence in the matter of the personal observa-

tion of Nature, ofl'ers a fine microscope,
valued at twenty-five dollars, to the member
or Chapter of the A. A. sending the best

record of personal observations to the Presi-

dent of the Association before September i,

1890. This recofd may be in the form of a

note-book, or it may be on separate sheets.

It may be illustrated by sketches or photo-

graphs, or it may be a simple statement of

what has been observed, without illustration.

In awarding the prize, due weight will be
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given to accuracy, neatness, and beauty of

style, but the main idea is to award the prize
to the person showing the most originality
and scientific ability in his methods of obser-

vation, and in the results secured. The
observations may be made in any field,

according to individual preference, whether

botany, mineralogy, entomology, or any other

department of natural science. All observa-

tions must be original and new—that is, made
after reading this announcement. There are

four months in which to use 3'our eyes and

brains, and in that time many interesting

things should be discovered. Correspondence
on this subject should be addressed to the

President of the Agassiz Association, at Pitts

field.
++ —'

ones having been lost through carelessness. To
remedy this and to make permanent the results of
our studies, at the same time largely assisting to

increase the esprit de corps, it has been thought
advisable to publish the best reports in a semi-

annual—perhaps quarterly—bulletin, which we hope
to introduce to the botanically-inclined members of
the Agassiz Association before long. Plans are

being made to increase the membership and largely
extend the usefulness of the Chapter during the

present year. I shall be pleased to send a copy 01

the constitution, or to answer any questions con-

cerning the Chapter, to those who will enclose a
two-cent stamp for reply.

G. H. Hicks, Pres.
Lock Box 766, Owosso, Mich.

EXCHANGE NOTICE.
Mauine Shells of California, for other

shells. Lists exchanged.
—M. Burton Wil-

liamson, University P. O., Los Angeles Co.,
Cal.

*>

A COURSE IN BOTANY.
Mr. Alex. Wight, of Framingham, Mass.,

is now ready to receive applications for his

Agassiz Association lessons in botany. He
furnishes prepared specimens with lesson

leaflets, and corrects all exercises carefully.
Further details may be given next month,
but all interested—and all are invited to be
interested—should address Mr. Wight at once.

THE GRAY MEMORIAL BOTANICAL
CHAPTER.

It gives us great pleasure to present the

following most encouraging report from

Chapter 2, and to congratulate the Chapter
upon its growth and excellent work :

Gray Memorial Botanical Chapter or the
Agassiz Association.

Owosso, Mich., Jan. 6, 1890.
This Chapter Avas organized in December, 1S87,

with ten members. Its objects and methods have
been given from time to time in the Swiss Cross.

During the past year it has grown steadily, and
now numbers forty-three members, living in twenty
States and Territories. Seven of the members
occupy chairs of science in various colleges. Of
the remainder, many are students or teachers, but a

considerable number are occupied with secular

affairs, and make the study of botany their favorite

recreation. Phanerogamic botany has, of course,
received the most attention from the Chapter, each
member of which is required to write a report each

quarter. As the members represent so varied floras,

and as many of their reports have been illustrated

by pen and ink sketches, they have been very inter-

esting, some being worthy of publication. At
present, one member is studying the ferns of central

Maryland; the President is especially interested in

sedges; two members are studying fungi; another,
the algiE of the South Californian coast; another,
lichens. One member studied mosses last summer
under Prof. Barnes, of Madison, Wis. Much of tlie

work has been the study and comparison of local

floras, which has already resulted in many rare
"finds." A serious obstacle to the prosperity of
the Chapter has been the irregularity of receiving

[Written for "The Out-Door Worlil."]

A PAIR OF COLORADO ROBINS.
BY RUTH II. SPRAY,

Of the Agassiz Association.

Whether or not it is true, as has been said, that
our American robin follows civilization, I do know
that when we first came to this Colorado valley, in

the spring of 'Si, we watched in vain for the robin's
note. Three years later, we were gladdened one

spring morning by the unmistakable song that car-

ried us back to our childhood days in the old orchard
at home. Since then they have never failed us, and
are becoming more plentiful. However, right here
at our home we have never seen but one pair in a

season, although we can have no evidence that it is

the same pair, and they never build in one tree

twice. I think we prize them most for their music;
but last spring our robins showed so much confi-

dence in us, in a time when they were in great

adversity, that I want to tell it to the readers of
"The Out-Door World."
Our house stands in a grove of pinon pine,—a

low, wide-branching evergreen, very suitable for

nest-building,—and many varieties of birds make
their homes with us. We knew from their move-
ments about where the robins had built, but we had
never located the tree. One day a hired man was
set at trimming some of the trees in the inclosure
not far away from the house. My husband had

charged him to watch carefully for birds' nests, and

especially not to touch a tree in which he might
find a robin's nest. But, when I walked out in the

afternoon, to give some directions about the work,
he pointed to a nest upon the ground, and said " he
was sorry, but he forgot to look for a nest in that
tree until he saw the bird fly away as the limb fell to
the ground." All but two of the eggs were broken.
We saw the mother robin perched on a tree some
distance away. We saw. our birds after that, sitting
or hopping about among the trees a little. They
seemed to be debating some question. By-and-by
they appeared to be working.
But one day we missed them wholly. On a limb

of one of the trees was their partly-made nest, but
the birds themselves were nowhere to be seen.

They had evidently abandoned their newly-begun
home, and whither had they gone.' The season for

nest-building was now very far advanced, and we
supposed they had given it up. But in a few days
they were seen among the trees very close to the

opposite side of the house. They were hopping
about in a lively manner, and seemed as cheerful
and happy as if no evil had come near. We were
careful not to watch them too closely, lest they
might grow discontented and leave us altogether.
A few days after this, our little girl came running
and calling, "Oh, mamma! mamma! come and
see!" She led me to the tree just in front of the
kitchen door; then, pointing straight up the trunk

We waited a few days longer; then my husband,
from a step-ladder, proclaimed that there were
alre<idy two eggs in the nest. The mother bird
soon came back, and we knew that they had fully
settled on their new home.
Their first attempt at rebuilding their home was

on a projecting limb, similar in position to the one
the axe had felled to the ground. Who can doubt
that, after beginning this, they reasoned that it, too,

might be cut oft'.' Their final choice was in a fork
of the main trunk of a tree; and we like to think
that, in choosing this tree so near to our very door,
they believed we would protect them from the mer-
ciless axe and its careless wielder.

Salida, Colorado.

[Written for "The Out-Door World."]

THE SPRING PRELUDE.
BY PROF. W. W. bailey,

0/ tlte Agassiz Association Council.

Nature is pretty much the same, year after year.
We ourselves only forget the events of past seasons.
A carefully-kept diary will refute many fallacies in

regard to weather, the coming of birds, or the open-
ing of flowers.

So much for overture. New for the application.
A few days ago, cold and sceptical after an unregen-
erate March and an unpromising April, the writer
strolled into the woods. To his surprise,—though
he should never have been astonished,—he heard
the hylas—or, as we say, the toads—singing in the
marshes. And what is there like that cheerv
sound, so pure, confident, and happy.'

" Here we
are !

"
the little fellows say. "Nothing can keep us

back. We have an engagement to meet the song-
.sparrows, the blue-birds, and the robins. Surely
you would not have us delay !

"
And, yes—there is

the
sor^-sparrow's note, refuting the silly statement

that American birds cannot sing. What do vou
expect of them—a Greek chorus or a German opera .'

Or, perhaps, we don't know what singing is !

There are the black-birds, too,—those jolly mug-
wumps,—holding a convention and voting supplies.
But, most spring-like of all signs, here are the
hazels and alders in full, swinging tassel and golden
pollen. Like the psalmist, now we burst into

praise, sometimes in his language, and then in

ours, but always in a strain triumphant and glad,
the burden of which is that God is good !

What is it, we wonder, that produces this thrill of

ecstasy at the sight of awakening Nature.' In the
winter we often grow sombre, and half believe that

things don't pay. We are sure that corporations
don't, or poorly, and that life is one of Mr. Man-
talinis' "grinds," adjective and all. But in spring,
with the sun shining, the sky blue, the birds carol-

ling, and flowers blooming, we are optimistic to a

degree. The last state, induced by Nature in her

smiling mood, we take to be the natural and better
frame of mind. That we may not lose the phantom
of joy, henceforth, for some months, we live in the
woods.

Many interesting reports and notes

crow'led out this month to make room
the report of the New York Convention.

are

for

REPOUT.S of the Sixth Century (Chapters
501-600) should reach the President by June 1 .

reports in some of the divisions, some valuable I of the tree, she exclaimed, " A robin's nest !

All are cordially invited to join the ^Vgas-
siz As.sociation, and all communications for

tliis department should be addressed to Mr.
Harlan H. Ballard, President A. A.,
Pittsfield, Mass,
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In an interesting paper, recently published

)y Dr. D. G. Brinton, upon the origin of the

Semitic races,
—

including the Syrians, Assy-

rians, and Jews,
—he takes the ground that

jthe Asiatic Semites were immigrants, not

fdirectly from Europe, but along the southern

or African shore of the Mediterranean, from

some region near its western extremity ; and,

as the younger and more active students of

Aryan ethnology have accepted the theory
that the Ar3an stock originated in Europe
and appeared in Asia only as immigrants,
therefore both the great divisions of the white

sub-species of man originated on or near the

North Atlantic coast of the eastern continent.

Dr. Brinton claims that a proper translation

of the first chapter of Genesis would indicate

the belief of the Jews that the garden of

Eden and the place of their origin was to the

wcjr/warrf of Palestine, and offers many other

strong arguments in support of his novel

theory. Dr. Brinton's views are questioned

by Prof. MoRiiis Jasthow, who is inclined

to favor the northeastern coast of Africa, in

the vicinity of what is now Egypt, as the

cradle of the Semitic race.

A woKD of caution should be given photo-

graphic amateurs in regard to the use of com-

pound "flash-powders." These frequently
contain such substances as chlorate of potash,

picric acid, etc., which form highly explosive

compounds when mixed with magnesium
powder. Serious accidents have occurred

from their use, and the best and safest way to

obtain a flash-light, is to burn only pure mag-
nesium powder in some one of the many
excellent lamps constructed for that purpose.
In addition to their safety, much better pic-

tures can be obtained in this way. The eyes
should be shielded as much as possible from

the light, as the intensity and suddenness of

the flash cannot but have a inore or less inju-

rious etfect. The best results in photograph-

ing interiors and groups can usually be ob-

tained by holding the lamp to one side of the

camera, some distance above the floor, so as

to throw the shadows downward.

It is a well-known fact that, in ancient

times, the Phoenicians had numerous settle-

ments on the southern coast of England. An
interesting discovery has recently been made,
in a little village in Devonshire, of some
direct descendants of these ancient colonists.

For many centuries a family by the name of

Ballhatchet has resided on a farm known as

Ballford, or Baal's ford. The family name is

evidently a corruption of Baal-Akhed. Imme-

diately above the farm rises a hill, which is

known to this day as Baal-Tor, or rock of

Baal. The last male survivor of the family,

Mr. Thomas Ballhatchet, is seventy-four

years of age, and is said to have a facial

type quite distinct from that of the natives of

Cornwall and Devon, and distinctly of a

Levantine character. The long survival of

this name of the Phoenician deity is very

interesting, and it is quite possible that the

present Mr. Ballhatchet is a direct descendant

of an ancient Phoenician priest of Baal,

whose temple formerly stood upon the ground
now occupied by his farm buildings.

The fact that, in pre-historic times, the use

of bronze was, apparently, not preceded by
the use of unalloyed copper for making uten-

sils and implements, has always been a puzzle
to archaeologists. In America, the native

copper from the Lake Superior region was

extensively used, but the ancient inhabitants

of the old world seem to have passed at once

from the age of stone to that of bronze—a

metal requiring considerable skill to produce,
while the tin ore necessary for its manufacture

only occurs in a few localities difficult of

access. Although archaeologists agree that

the use of unalloyed copper for arms and

utensils preceded that of bronze, the date of

the introduction of the alloy of copper and

tin has never been satisfactorily settled ; but

M. Bekthelot has recently made an analy-

sis of metal found in the sceptre of Pepi I.,

an Egyptian king who reigned some thirty-

five or forty centuries before the Christian

era, and finds it to consist of pure copper,
from which he comes to the conclusion, based

upon this and other proof, that the art of

bronze manufacture has not been known, at

the longest, for more than from fifty to sixty

centuries.

A SOCIETY of Faith Curists in Brooklyn,
who failed to report cases of contagious dis-

ease, or to provide proper medical attendance

for their sick, recently found themselves in

trouble with the authorities of that city, who

attempted to compel them to act in a more

rational and humane manner. The society

held a special meeting to consider the subject,

and finally sent a committee to the coroner,

announced a change in their beliefs, and said

that, in the future, they would call upon
doctors to attend the cases of sickness occur-

ring among them. It is gratifying to learn

that this preposterous delusion is becoming a

thing of the past, and, in some of its mani-

festations, it seems a proper matter for legal

interference. Of course the law has no right

to compel an adult to submit to any kind of

medical treatment that he does not desire,

but when little children, or persons rendered

feeble by disease, are allowed to suffer and die

by reason of the ignorant fanaticism of their

natural protectors, the local authorities may

properly come to their aid, and compel such

measures to be taken for their relief as the

general experience of mankind has shown to

be of service in such cases.

A SINGLE book valued at $26,350 is some-

thing of a curiosity, but such a volume has

recently been exhibited and offered for sale in

this city b}' the well-known London book-

seller, Mr. Qiiaritch. It is a copy of the

Psalterium cum Ca>ific/s, and is printed on

vellum. It was printed in 1459, by Fust and

Schoefler, the direct successors of Gutenburg.
It is the second book ever printed with a

date, and the costliest book ever sold, as well

as one of the most beautiful. The typogra-

phy and mechanical executian is remarkable,

considering the early date at which it was

published, and would compare favorably
with the best work of modern printers. Only

eight copies are known to be in existence.«
The next half century will undoubtedly

witness a remarkable increase in the exten-

sion of the railroad systems of the world.

Only a few hundred miles remain to be built

to complete a direct line between Europe and

India, and, if it were not for political consid-

erations, it would have already been finished.

China will undoubtedly build connecting

lines, and the Russians have already com-

menced the construction of a line across

Siberia to the Pacific Ocean. In this coun-

try, a railroad running south from Mexico,

through the Isthmus of Panama, and connect-

ing with the already existing South American

systems to Rio Janeiro and Buenos Ayres,
will undoubtedly be built in the near future,

and it has even been proposed to build a

road northward through Alaska to Behring's

Straits, and down through Siberia on the

other side, connecting with the Russian lines.

If this line should ever be constructed, a pas-

senger might travel from New York to

London "without change of cars," and only
two short ferriages across Behring's Straits

and the English Channel, and the earth

would then be completely encircled with an

iron highway, except for the passage of the

Atlantic Ocean. There seems to be no pos-

sible way to cross that stormy bit of water,

except by steamship or sailing vessel, and we

presume travellers to Europe will be obliged
for many years to come to content themselves

with the indifferent accommodations offered

by the various lines of Atlantic steamships.

Those interested in astronomy will have

an opportunity to observe a total eclipse of

the sun under fiivorable conditions, in the

year 1900. It will occur in the early morning
of May 27th, and will be visible from Vir-

ginia to Louisiana. It is to be hoped that the

" clerk of the weather" will be in good humor
and provide better weather than the observers

of recent eclipses have been favored with.
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A MAGIC SQUARE 5,400 YEARS OLD.

In a very ancient Chinese work, said to

have been written in the reign of Fo-clii,

3500 B. C, the accompanying diagram

occurs, under the title of Lo-chou. Al-

though it evidently indicates some mathe-

matical rule or formula, its exact significance

has been the source of much speculation,

and many theories, of more or less proba-

bility, have been advanced to explain its

meaning-.

It remained for M. Lucas, a contributor to

La Nature, to suggest a simple and reason-

able explanation of the figure, which is

entirely confirmed by the figure itself. He
claims it is simply a magic square, repre-
sented in the only way that it could be by a

person ignorant of figures. It will be seen

that, in whichever direction one counts the

groups of spots and circles, whether horizon-

tally, vertically, or diagonally, the total pro-
duct will always be fifteen. The above

figure, translated into Arabic numerals,
would be written thus.

4
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the third or fourth segment of the head, and is con-

nected with the first ventral ganglion hy a nerve-

collar surrounding the gullet. Anyone who will

dissect an earthworm, rendering it insensible hy
placing it in a closed jar containing a few drops of

chloroform, can easily trace out the nervous system.
It is an interesting question whether the dorsal

ganglion should not be regarded as homologous to

the brain of higher animals.

It is seen that the earthworm has quite a high

degree of organization. It possesses the same sys-

tems, or sets of organs or tissues, that the highest
animals do. We will close our study by considering
the functions of that one of these systems which
most allies the earthworm with animals higher in

the scale of life, viz., the nervous system.
If a worm lying quietly in its retreat be suddenly

disturbed, as by smartly touching any part of its

skin, it quickly moves away—scampering, as it

were, into its burrow. This is an instance of phy-
siological reflex action, and proves that the ganglia

just referred to are nerve-centers. The^stimulus

applied to the skin manifests itself in muscular con-

tractions, and there is no reason to doubt that the

physiological process is the same as that by which

physical contacts cause muscular actions in our own
bodies—as when one draws away his hand from
contact with a hot bodv.

The same experiment proves that the earthworm
has the sense of touch. It has already been said

that it has the sense of sight; this is proved by the

fact that when a bright light is suddenly flashed

upon the head-end o( the body, the worm quickly
hies away. As to the sense of hearing, there is no
reason for thinking they possess it; all experiments
go to show that they are quite deaf. But as to

taste, the fact that they are sotnewhat fastidious in

their 'selection of food—preferring the tender and
succulent roots of certain plants—seems to leave no
doubt that they possess this sense. The indications

are that they also possess a faint sense of smell.

Thus the earthworm has four of the five senses

characteristic of the higher animals. And now a

question of much interest arises. Has the worm
not only senses, but also sensations f Does it have

feeiinrjs of touch, sight, etc. > The wigglings of the

worm, when pierced by the sharp hock, would seem
to indicate clearly that they are capable of pain.
Yet it is impossible for us to know that they have
sensations at all

; the phenomena may be purely
those of reflex action. All analogy, however, sup-
ports the aflirmative view of this question. If we
thus conclude that the earthworm has sensations,
then, since sensations are states of consciousness,
we must ascribe to this animal a low order of mind.
Union College, Schenectady, N. Y.

[SpecL-illy Observed for Popular Science News.]

METEOROLOGY FOR MARCH, 1890.

TEMPERATURE.

Average Thermometer.
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twilight. During llie latter half of the month it

rapidly approaches the sun, andpasses inferior con-

junction at midnight on May 29. Venus is also an

evening star, and is getting far enough away from

the sun to be easily seen. During the first half of

the month it is very near Mercury ;
at the beginning

of the month about 2° south and 2° west, or nearly

vertically below as they are setting. Both are then

moving eastward, but Venus is moving faster.

Their time of nearest approach is the morning of

May 10, when Venus is rather less than 2° south of

Mercury. By May 15, Venus will have receded to

about 4° east of Mercury, and will be above and

to the left as they are seen soon after sunset. Mars

rises in the southeast a little before lo P. M. on

May I, and at about 7 P. M. on May 31. It is in

the constellation Scorpius, and is retrograding rap-

idly. It is about 4° north of the bright red first

magnitude star Aiitares (Alpha Scorpii), and during
the month moves from a position 5*^ east of the star

to a point 3° west. It comes to opposition on May
27,
—that is, the earth lies between it and the sun,—

but, on account of the eccentricity of its orbit, it

does not attain its nearest approach to the earth

until June 4, soon after midnight. Our distance

from the planet is then about 45,000,000 miles. The
next opposition, in 1S92, will be much more favora-

ble than this, as the earth will then be several mil-

lion miles nearer the planet than it will be at this

one, perihelion and opposition of the planet being
much nearer. However, this opposition will be bet-

ter than the average. Jupiter rises at about 1.30 A. M.

at the beginning of the month, and at about 11.30

P. M. at the end. It is in the constellation Capri-

cornus, and moves slowly eastward during the

month until the last day, when it becomes station-

ary. Saturn is in good place for observation in the

western sky during the evening. It crosses the

meridian, about two-thirds of the way to the zenith,

at about sunset on May i, and two hours earlier on

May 31. It is still in the constellation Leo, near its

brightest star, Regulus {Alpha Leonis), a little to

the north. It moves slowly eastward, less than 1°,

during the month, and crosses the handle of the

Sickle between Regulus and Eta Leonis. It is in

quadrature with the sun on the morning of May 18.

Uranus is in the constellation Virgo, and passes the

meridian at about 11 P. M. on May i, and at about

9 P. M. on May 31, about halfway irom horizon to

zenith. At the beginning of the month it is rather

less than 2° north and 3° east of the first magnitude
star Spica (Alpha Virginis), and during the month
moves about 1° toward the star.. Neptune is too

near the sun to be seen, and is in conjunction on the

morning of May 25.

The Constellations.—The positions given hold

good for latitudes differing not many degrees from

40° north, and for 10 P. M. on May i, 9 P. M. on

May 16, and 8 P. M. on May 31. Canes Venatici is

in the zenith. To the south, on the meridian, are

Coma Berenices, Virgo, and Corvus. A few of tl^e

most northerly stars of Centaurus are on the south

horizon. In the southeast is Libra, and below it,

just rising, is Scorpius. Bootes is high up, east of

the zenith, and below it are Hercules and Ophiu-
chus. Lyra and Cygnus are low down in the north-

east. The principal stars of Draco are above, at

about the same altitude as the pole star. Cassiopeia
is on the north horizon. Perseus and Auriga are

setting in the- northwest. Ursa Major is high up,

near the zenith, most of the stars being west of the

meridian. Gemini is near the western horizon.

Cancer and Leo follow, above, to the left. Canis

Minor is below Cancer, near the southwest horizon.

M.
Lake Forest, III., April 5, 1890.

Correspoqdeiice.

firie/ commnnirationa upon suhjecta of ncientijlc interest
toill be welcomed fruin aity quarter. The editors (Jo not veces-

sarilji indorse alt views and statements presented by their

correspondents.

COCO, CACAO, AND COCA.
Editor of Popular Science News:

The Druggist's Bulletin for January, iSgo, con-

tains a review by Dr. Henry H. Rusby of my article

on "
Coco, Cacao, and Coca" which appeared in the

Popular Science News for September and Octo-

ber, 1889. As Dr. Rusby here takes occasion to

give some notes upon the subject, based upon his

own observations in South America, I have pre-

pared the following summary of his remarks, believ-

ing that the readers of the News would be glad of

additional information coming from one so qualified

to speak on these matters.

Apropos of the origin of the word "coco" he

says: "And this reminds us that all through Cen-

tral South America, where the Cocos nncifera is

unkriown, all kinds of large shell fruits, like the

case of the Brazil nut and the monkey-pot, are

called 'cocos.' The savage tribes decorate their

temples with pictures in feathers of these fruits, and

to them also the name 'cocos' is applied. While it

is probable that this term was introduced by the

Spaniards, and applied by them to these native

fruits because of their similarity to the true cocos,

yet it is not impossible that the name is native. A
strikingly similar word is 'coto,' applied to the large
red howling monkey, because of the large spherical

cartilage in his throat, which gives him the appear-
ance of having a goitre, or 'coto.' The same term

is applied to the cartilage itself."

In speaking of the cacao, Dr. Rusby calls atten-

tion to the fact that the chocolate family contains

also the kola-nut (Cola acuminata, R. Br.), which,

although known to but few besides botanists and

pharmacists in this country, "is to vast tribes of

Africans as important, almost, as tobacco or coffee

are to us, or certainly as the mate to the Para-

guayan, or the coca to the Bolivian." It may be of

interest to add that this plant, whose seeds are so

highly valued as a condiment by the native tribes of

Guinea and their descendants in South America,
contains a considerable quantity of the alkaloid

theine. The reviewer continues: "Mr. Sargent's
reference to the occurrence of this tree [cacao] jn a

wild state in the Amazonian forests, recalls vividly
a personal experience of the writer, when he was
once lost for an entire day in a vast forest, whose
smaller trees were mostly, of this species. Qiiite a

number of species of theobroma, we may mention,
occur wild in Brazil, and one which we encountered

produces white seeds. While on this subject, we
will put in a plea for the correct pronunciation of

this word, which is very nearly ca-cow."

Dr. Rusby strongly dissents from the generally

accepted view (adopted in my paper) that it is the

alkaloids contained in cacao and coco which have

chiefly recommended these plants to man. His

conclusions, based upon a long study of the coca-

plant, are to the effect that the Indian does not

value the coca-leaf chiefly for its cocaine, but for

other volatile constituents; for he habitually rejects

leaves which are not sufficiently fresh or well pre-

served, although their percentage of cocaine may be

very slightly or not at all reduced. We might also

correct the statement that the leaves are packed as

soon as dried. They ordinarily, if not invariably,

lie for two or three days in the coca-house, in order

to go through the process of '

sweating,' before it is

considered safe to pack them."

Yours very truly,

Frkd'k LeRoy Sargent.

THE CHIGGER.
Editor of Popular Science News:
Among the many instructive things contained in

your issue of February, my attention was called to

the article by H. M. Whelpley, Ph. G., on the Lep-
tus irriians. -The claim is there made that "this

human parasite is confined to the Mississippi Val-

ley." I would beg leave to state that I have met
with it in the sandy scrubs of New Jersey in great
abundance and in unmeasured voracity. Prof.

Whelpley's description of the insect and its habits

is quite in accordance with my observations made
in 1S65. Qiiite a number of unacclimated persons
suffered to an extent requiring medical care, as the

lower limbs were affected with an erysipelatous

eruption of many days' duration. The most efti-

cient means of help was in removal by point of

needle or knife, and the next was in the free use of
'

an ointment of lard, kerosene, and salt.

D. I.NCiRAM.

COLTON, CaL.

' LITERARY NOTES.
Essays of an Americanist, by Daniel G. I?rinton,
M. D. Published by Porter ,.^- Coates, Philadel-

phia.
The mysterious pre-historic history of our own

country is a most interesting subject," and is all th^ -

more fascinating on account of the very little that
is actually known about it. The barbarous soldiers
in the armies of the early Spanish conquerors, and
the bigoted priests who followed them, seem to have
systematically set about destroying all books and
records which could throw any light upon the origin
of those civilized or, at least, semi-civilized peoples
who formerly occupied South and Central America,
Mexico, and the United States. In this collection
of essays, by one of the highest authorities on
American arch;eology, there is much valuable infor-
mation about the ancient Aztecs, Toltecs, and
Mayas, the Mound Builders, and so-called American
Indians, and, in fact, all the diflerent races who are

supposed to have formerly inhabited the western

hemisphere. Particular attention is given to Amer-
ican languages, and the mysterious picture-writings
and hieroglyphics of Mexico and Central America,
some of which are translated, and the probable
meaning of others discussed in a way which will

undoubtedly throw much light upon their future

decipherment. We have read this book with ab-

sorbing interest, and can cordially recommend it,

either to the general reader, or to the professional
student of archicology and comparative philology.

Fort Ancient, by Warren K. Moorehead. Published

by Robert Clarke & Co., Cincinnati, Ohio. Price,
$2.00.

Another valuable work which may well be read in

connection with that noticed above, is Mr. Moore-
head's descrii)tion of Fort Ancient—one of the old-
est and best preserved monuments of the Mound
Builders of the Ohio Valley.- The fort has been

carefully surveyed, excavations made at promising
points, and an immense amoimt of information
obtained regarding the builders, date of erection,
and probable uses of the structure. Mr. Moore-
head considers it to be not over nine hundred years
old, and, in his own words, "Fort Ancient is a
defensive earthwork, used at times as a refuge by
some large tribe of Indians; and at intervals there
was a large village situated within its walls. In
the inclosure ha\e been found pottery fragments,
bones, arrow-heads, flint chips, burnt stones, ashes,
etc. In time of peace the tribe, numbering about
30,000, spread out in the contiguous river valleys.
Fort Ancient was the citadel to which they could
fall back in case of extreme danger. It possesses
nothing of a religious nature, nor anything emblem-
atic, like the Serpent Mound and the Opossum
Effigy." The work is fully illustrated by photo-
engravings made from views taken on the .spot, and
no one interested in that mysterious people, the
Mound Builders, should fail to read it.

Pamphlets, etc., received: Remarks upon Extinct
Mammals of the United States, by Dr. R. W. Shu-
feldt; The Cause of Death from Chloroform, by H.
C. Wood, M. n., and. H. A. Hare, M.'D. ; second

supplement to Creation, by Wni. Andrew; The Cra-
dle of the Semites, by Daniel G. Brinton, M. D.,
Media, Penn.
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THE RATIONAL USE OF MEDICINE.
Nothing indicates more clearly the modern

progress of medicine than the disappearance
of the bulky and disagreeable boluses, pow-
ders, draughts, and mixtures which the phy-
sicians of former times administered to their

patients,
— in many cases, with but little

ctlect, except to put an additional burden

upon an already wearied and overloaded

stomach. The homeopathic physicians have,

at least, shown that excessive medication is

unnecessary, and that no medication at all

will result in an equal number of cures in a

great majority of cases, while the present

tendency of all schools of medicine is to

limit their prescriptions, both in number and

quantity, and place more reliance upon
hygienic and sanitary precautions, combined
with watchful and experienced nursing and

care.

The philosophy of prescribing what are

popularly known as "medicines" is really a

\ ery simple matter. It is a well-known fact

that certain substances, when taken into the

system, produce certain physiological eftects.

Thus, opium and its alkaloids produce sleep,

i|)ecac causes vomiting, quinine is found to

have a remarkable power of controlling inter-

mittent fevers, and so on through the list.

There is really no ditierence between a medi-

cine and a poison, except in the violence of

its action ; and, in fact, some of the most

powerful poisons are found to be valuable

medicinal agents when administered in

minute doses. The scientific physician,

tiierefore, will not attempt to "cure" a

disease by any specific remedy, but will

endeavor to fully understand the cause and
nature of the abnormal physiological action

which is taking place in the system of his

patient. As the action of medicines is very
variable in difierent persons, and under difl'er-

ent conditions of the disease, the necessity of

skillful medical attendance, and the follv of

depending upon the various widely-advertised

|)atent medicines, is evident.

To a certain extent, the healing art must be

empirical. Not until we can comprehend the

actual nature of the vital processes, can a

truly scientific system of medicine be formu-

lated
;

and it is very doubtfid if we ever

arrive at that point. But the conscientious

physician, no matter to what school he be-

longs, will use whatever remedy he may con-

sider best adapted- to the particular case

before him. The homeopath has as perfect a

right to adminrster a solution containing an
• infinitesimal fraction of a grain of common
salt, in the belief that it will produce definite

physiological efiects, as the allopath has to

administer a draught of "salts and senna."

It is a matter of judgment and experience,

i and our issue with the homeopath is not that

his theories are unphilosophical, but that

they are not borne out by practical experi-

ence.

So in the case of the practitioners of the

less reputable systems of so-called medicine

—the faith and mind healers, the magnetizers

and mesmerists, and the compounders of the

thousand and one absolute specifics for every

disease, who monopolize so large a space in

the advertising columns of the daily press.

They are held to be unworthy of confidence,

simply because the claims they make are not

borne out by facts. Innumerable persons
believe themselves to have been cured by
these agencies, when, in fact, they have got

well in spite of them, or because they wei'e

so utterly ineffective that they allowed the

healing power of Nature to work unhindered.

The natural tendency of most diseases is to

recovery, and nothing is more natural than to

attribute the cure to the particular drug or

treatment which has been administered. If

a man is so constituted mentally as to really

believe that a cancer, for instance, can be

cured by faith or will power, there is nothing
left to do but to leave him to enjoy his belief,

until he is restored to sanity again.

No physician can afibrd to confine himself

to any "system" as popularly understood.

His own experience and that of his predeces-
sors will show him what results may be

expected from the "various medicinal sub-

stances, and the highest skill of his art will

lie in searching out the true cause of the

abnormal condition of his patients, and, as

far as it lies in his power, meeting these con-

ditions with such remedies as may seem best

fitted to aid Nature in causing the disturbed

vital processes to operate with their accus-

tomed regularity and precision.

fOriginal in Popular Science iVewa.J

NASAL CATARRH.
The term "catarrh," which was formerly much

employed, has of late years fallen into much disuse

in technical medicine, on account of the extreme

vagueness of its meaning. It is a term derived

from the Greek, and literally means "to flow

down," and has always been rather the name of

a symptom which characterizes various diseases

than a term applying to any properly recognized
and understood lesions. It thus happened that

before our present method of examining the nasal

cavities was introduced, all conditions of the nose

accompanied by a discharge
—either through the

anterior nares or through the posterior nares—were

classed under the general, vague, though convenient

term, "catarrh." The cause of the discharge was
not taken into account, and, regardless of whether

it was due to the existence of nasal tumors, or to a

foreign body in the passages, or caused by a de-

flected, eroded, or ulcerated septum, or a projecting

portion of bone,—the simple fact that there was a

discharge gave the name, and the routine treatment

by salves, snufls, powders, and douches was blindly
resorted to, without producing any good effects in

the majority of cases; and hence it is that the edict

has gone foplh that nasal catarrh is incurable. The
conditions just enumerated require for their deter-

mination careful examination, and for their suc-

cessful treatment the intervention of intra-nasal

surgery; and, since it is impossible for patients to

make rhinoscopic examinations of their own nasal

passages, and since the practice of intra-nasal sur-

gery is usually without the ken of the general prac-

titioner of medicine,.—as it involves the use of

expensive apparatus and a dexterity of manipula-
tion possessed only by those who have had special

training in this line of work,—in all cases where

any of these conditions are suspected to exist, the

patient should consult those who by opportunity
and special study have acquired the right to denom-
inate themselves specialists.

But a catarrh, or discharge from the nasal pas-

sages, may occur which is not dependent upon any
of the causes already enumerated, but which is due
to an inflammation of the mucous membrane of the

nose, which inflammation is properly called rhinitis.

In the early stages these cases are readily amenable
to treatment, but when a succession of attacks of

this benign form occurs and proper treatment is

neglected, a chronic inflammation of the nasal

mucous membrane is quite likely to be occasioned,
the treatment of which is more difficult and tedious.

In all cases of rhinitis, the patients will make the

diagnosis of "
catarrh," and will very often devise

and apply their own methods of treatment; and
hence it is highly proper that even if they have not

a sufticient knowledge of the nature of the aiTection,

and of the remedies which they employ, to cure their

"catarrh," that they should, at least, be warned

against the employment of means which are not

only worthless in curing the disease, but which are

capable of doing much injury to the delicately con-

structed nasal cavities.

An annoying discharge from the nasal passages
is by no means an uncommon complaint, and the

field is a rich one for the charlatan, and consequently
the country is flooded with advertisements, pam-
phlets, and books relating to the cure of nasal

catarrh. From these sources, patients are not

infrequently led to believe that the simple catarrh

from which they are suffering is a more ominous
and perhaps malignant disease, and they invest in

the "sure cures," "catarrh snuffs," and "nasal
douches" which crowd the counters of ewery drug
store, and which do vastly more harm than good
either by direct effect, or, being inert, by allowing
time to effect structural changes in the nasal cavi-

ties. There is one method of treatment, very exten-

sively employed by the laity, and even recommended
to patients by not a kvi practicing physicians, which
is probably productive of more harm than all the

other means employed for the cure of nasal catarrh,
viz. : syringing the nasal passages by means of the

nasal douche. A description of the nasal douche
would be superfluous, as it is a comparatively well-

known article, being found in almost every house-
hold repertory. By means of this instrument lari'e

quantities of fluid—usually a strong saline solution,
r
—are forced through the nasal passages under con-
siderable pressure. Now, in the first place, the
nasal passages were not intended to be conduits for

any fluid whatever, and although absolute cleanli-

ness of the parts involved is an essential factor in

the treatment of nasal catarrh, nevertheless, no
tiasal douche, nor any number of nasal douches, ever

cured a single case of nasal catarrh. VVlien we con-
sider that the air passages are lined throughout
by an exceedingly delicate nnicous membrane, it is

very easy to conceive that a strong saline solution

passed over this delicate membrane under high
pressure, can become an efficient factor in the prop-
agation, if not in the causation, of catarrhal rhini-

tis, and I have met with cases in which I firmly
believe that a nasal catarrh was excited by the use
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of the napal tlouclie. Such treatment is not medi-

cation —it is initation. It has been frequently

shown that the long continued use of the nasal

douche is quite certain to cause a flabby, relaxed,

and supersensitive condition of the mucous mem-

brane lining the nasal foss;v, thus rendering the

patient more liable to attacks of acute rhinitis when

subjected to the slightest exciting causes—as, for

example, to sudden atmospheric changes. Another

great danger in the use of the nasal douche is the

possibility of producing serious aural complications.

If, from any cause, the fluid passed from the douche

into the nares found entrance into the Eustachian

tubes,—which open into the pharynx, and through

which the mucous membrane of the nose is contin-

uous with that of the ear,—an inflammation of the

middle ear would be likely to supervene; and hence

it is that most aurists have long condemned the" use

of the nasal douche. The use of this instrument

should, therefore, be entirely abandoned, and al-

though it may, apparently, ameliorate distressing

symptoms for a time, by securing a certain amount

of cleanliness, even these apparent good effects

ultimately fail.

What, then, shall be done for the relief and cure

of nasal catarrh ? The treatment varies with the

form of rhinitis with which we have to deal. Acute

catarrhal rhinitis—otherwise known as "coryza,"

or "cold in the head"—is probably the most com-

mon form, and is quite easily dealt with. It is

caused by the sudden cooling of any part of the

t)ody, as may be effected by getting the feet wet, or

by a draught of air playing upon the neck or back;

it may also be produced by inhaling irritating sub-

stances, and sometimes appears in the early part of

an attack of acute infectious disease. The symp-
toms are pronounced : tlie mucous membrane be-

comes red, swollen, and covered with a mucous

secretion, whicii discharges itself from the anterior

and posterior nares
;
there is more or less difficulty

in breathing through the nose, on account of partial

or complete occlusion of the air passages, caused by
infiltration and swelling of the mucous membrane;

sneezing occurs, and not infrequently seems to give

temporary relief. The catarrhal symptoms are

usually very annoying; there may be some febrile

movement. A patient usually recovers from an

ordinarv attack of acute coryza in from four to six

days. The treatment is very simple. Free purga-

tion and sweating may cut short an attack, and to

this end a full dose of Epsom or Rochelle salts

should be administered, and warm drinks—such as

hot lemonade—should be given. The inlialation of

camphorated vapor will give great relief, diminish-

ing the catarrh and restoring nasal breathing by

reducing the congestion of the mucous membrane.

It is accomplished thus : Into a suitable vessel—a

small tin pail answering very well—put a pint of

boiling water, and add a teaspoon ful or so of pow-
dered camphor. Now, placing the head over the

vessel and a short distance above it, inclose both

head and vessel in a piece of muslin or towel, and

inhale the vapor through the nose. Continue the

inhalation a few minutes, and repeat it again during

the day. Exposure to draughts of air and changes

of temperature is to be carefully avoided.

Chronic' nasal catarrh (chronic rhinitis) is also a

cominon complaint, and exists in four principal

varieties, or stages : i, simple, uncomplicated,

chronic rhinitis; 2, hypertrophic rhinitis; 3, atrophic

rhinitis; and 4, oza'na, or ulcerative rhinitis. The

treatment of all these forms, excepting the first,

is not only tedious, but involves the employ-
ment of special procedures, and hence we may dis-

miss them with a word. A neglected uncomplicated

chronic catarrh usually passes on to hypertrophy of

the mucou* membrane and tubmucout tiiiuet, and

becomes an example of the second type of chronic

rhinitis. It may then progress through further

structural changes, with dissolution of the parts

involved, and is then known as atrophic rliinitis.

Oziena is usually of specific origin, but may arise

from long-existing chronic catarrh, it following the

stage of atrophy in the regular order of succession.

It is characterized by a fetid discharge and an habit-

ual, oftensive odor from the nose.

Let us now briefly consider the remedial treat-

ment of simple chronic rhinitis. The first step is

thorough preliminary cleansing of the nasal pas-

sages. In most cases of simple rhinitis, the patient
can accomplish this by blowing his nose, unaided

by any form of artificial apparatus. But in the

exceptional cases, where crusts have formed which
cannot be thus dislodged, the nasal spray apparatus
of Lefterts (manufactured by the Davidson Rubber

Company) is the best means we have to aid in the

accomplishing of this eftect. For home treatment,

however, merely snuffing up small quantities of

warm water, softened by the addition of a small

quantity of borax, from the "iiand, into one nostril

and then into the other,—the patient forcibly blow-

ing it out,—will effectually cleanse the nose for

comfort and breathing purposes, and will quite

nicely prepare the way for subsequent medication.

The best method of medication is the use of a

proper solution sprayed through the posterior nares

by means of the compressed air apparatus of the

specialist. But a very fair substitute for this appa-
ratus is to be found in the hand-bulb atomizer,

(preferably the double bulb variety, in order that a

continuous spray can be produced), by means of

which a medicated spray can be thrown by the

patient, through the anterior nares, and hence is to

be supplied with a proper nozzle, or "tip," which

shall fit nicely the anterior nasal orifice. The solu-

tion employed should be of a mild resolvent or

astringent nature, and, if the patient is to apply it

himself, a solution of sulphate of zinc,—made by

dissolving from five to ten grains of the powder in

an ounce of pure water,—or a solution of tannic

acid,—made in a similar manner,—will probably

give the best results. Of these solutions, only a

small quantity should be sprayed into the nasal

cavities, once or twice a day, as the intention is to

spray, and not to flood, the nasal membrane. In-

halations are not usually to be depended upon for

the cure of chronic nasal catarrh, but there is one

inhalation which is to be recommended as being of

special value in this complaint, both for relieving

the prominent symptoms and for aiding materially
in the cure of the disease. It consists in adding to

a pint of boiling water a mixture of ten drops of

carbolic acid and forty drops of tincture of iodine,

and inhaling the vapor in a manner already de-

scribed. A change of air and locality often pro-

duces a beneficial effect upon nasal catarrh—dry,

elevated regions being the most favorable. The

patient's diet should be simple and moderate,

though nourishing, and stimulants should be

avoided.

It should be well understood by patients, as well

as physicians, that there is no royal road to the suc-

cessful treatment of nasal catarrh, and yet the

means herein described are not only simple and

practical, but are rational and efficient for the cure

of the conditions to which they have been stated to

apply.

J. H. E.

Two New Antipyretics will soon burst upon an

astonished world, so far as lengthiness of name is

concerned, at any rate ; acetylethylenphenylhydrazin
and ethylenphenylhydrazin*uccinic acid !

[Original in Popular Science J^t-ws.j

AN INSTRUMENT FOR FORCING ARTIFI-
CIAL RESPIRATION, WITH AN ACCOUNT
OF ITS SUCCESSFUL USE IN OPIUM
NARCOSIS.

Artificial respiration has long been recom-

mended in cases in which natural respiration, from

any cause, fails, or—as in still-born children—has

never been established. The causes which endanger
life from asph^'xia are numerous—drowning, hang-
ing, inhalation of various poisonous gases and

vapors, ingestion of various drugs, etc. The num-
ber of drugs which may fatally paralyze, or danger-

ously affect, the respiratory center is by no means
small, including, as it does, opium, chloral, hydro-

cyanic acid, conium, and others. Fatal asphyxia- •

tion, as everyone knows, occurs all too frequently
—

sometimes as a result of accident, sometimes of

suicidal intent. No physician can long follow his

profession without being brought face to face with

one of those most distressing and extremely urgent
cases, in which the patient

—often from a condition

of full health—is suddenly threatened with speedy
dissolution, and all, to put it briefly, from want of

air.

The means of supplying the much-needed air

have hitherto been all too imperfect. The various

methods of "artificial respiration" of Sylvester,

Hall, Howard, and others, while they have unques-

tionably saved many lives, are, none of them, all

that could be desired. They all depend so largely
on the natural resiliency of the chest walls,—which,
at best, cannot be made to effect any such inflation

of the lungs as the asphyxiated condition of the

body renders in the highest degree desirable,—the

amount of air which these methods can be made to

supply to the lungs, so far from being in that excess

of the ordinary amount which the carbonic acid

poisoning would "indicate" as the proper and only

possible antidote to the poison, is less than the

amount which the system calls for in health.

Dr. George E. f^ll, of Buffalo, N. Y., devised a

great improvement upon the above-mentioned meth-
ods. His method consists in the performance of

tracheotomy, and the insertion of a tube connected
with a bellows. To him, it is claimed, is due the

credit of demonstrating that air can be forced into

the lungs without injury to them. Reports of his

cases would go to show that many lives which could

not have been saved by any of the other methods
were saved by his "forced respiration." In one
instance this was persisted in for more than twenty
hours, with the result of saving a patient who must
otherwise inevitably have perished.

Dr. C. R. Vanderburg, lecturer on pathology.
Starling Medical College, Columbus, Ohio, while

according praise without stint to Dr. Fell, was led

to believe (see Medical Record, Feb. S, 1890) that

even the latter's method might be improved upon.
"Forced respiration," he avers, "excels, as a potent

therapeutic agent, any discovered for centuries;"

and, believing that its permanent place as a thera-

peutic measure is assured, he has for some time bent

his energies to perfecting a device which should be

simple in construction, applicable to all cases, re-

quiring no use of the knife, and, above all, capable
of effecting a respiration as nearly as miglit be like

the natural. Such an instrument he lias devised,
and has used it with success in three cases of opium
narcosis, two of which, but for this device, must

certainly, he believes, have proved fatal.

The instrument—"The Automatic Forced Respi-
rator," as he styles it—consists of a heavy, flexible,

rubber cup, fitting over mouth, nose, and chin,

through which passes a brass tube, which connects
with a bellows by a rubber tube five feet long. The
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rubber cup is provided with straps to Aisten it in

place, or it may be retained in position by the

hands. The cup for adults fits any adult face, (one

is also made for children), and is made so nearly

air-tight by slight pressure that the slight leakage

tloes not interfere with perfect filling of the lungs.

The brass tube contains two valves, which controfl

automatically the inhaled and exhaled air, cflfecting

the proper discharge of the latter, and securing a

constant supply of air that is fresh for the former.

The bellows has an adjustment by means of which

the volume of air forced at each stroke may be regu-

lated at the outset for each patient, in accordance

with the capacity of his lungs. The instrument

once in place, all that is required of the operator is

to work the bellows at the desired rate of speed, the

respirator automatically doing the rest. When

necessary, one person alone may successfully oper-

ate it. The instrument forces air into the lungs,

whence, as soon as pressure on the bellows is

discontinued, it is expired, as in natural respiration,

by the resiliency of the chest walls, lungs, and dia-

phragm. As in the natural process, expiration is—
if so contradictory a phrase be permissible

—a pas-

.>-ive act.

The respirator is applicable, so the inventor

claims, in all cases in which artificial respiration is

indicated. As yet, he has had opportunity to test

it in but three cases-—all of them of opium narcosis.

In these it exceeded his expectations, as also those

of the physicians present who saw it used. The
first case was that of a man, aged 30, who had taken

seven or eight grains of morphine with suicidal

intent. Three hours afterwards, the narcosis was

-^o deep that be could not be aroused. Respiration,

one, or less, per minute; pulse, 140; pupils con-

tracted to pin-points. Sulphate of atropia, 1-60 gr.,

and soon after 1-20 gr., was given hypodermically.
Five and a half hours after the morphine was

taken. Dr. Vanderburg arrived with his instrument.

Pulse, 138 and weak
; respiration, one; pupils partly

dilated; skin moist and clammy; deep cyanosis.

The respirator was applied, and respirations forced

at the rate of twelve to fifteen per minute. For an

hour there was no perceptible change, but at the

expiration of that time, the extreme urgency of the

symptoms began to abate. At the end of three

hours, the improvement was so decided that Dr.

Vanderburg went home, leaving the case, however,
in charge of a physician. The respirations were

now thirteen, deep and regular; pulse, 120. The

patient was thought to be getting sufficient air, and

forced respiration was discontinued, nor was it

necessary again to resort to it. The case terminated

in recovery. No lung trouble supervened. Con-

siderable air was forced into the stomach and

bowels, but this soon disappeared without produc-

ing bad effects. The only untoward sequel 1 vias a

partial deafness in one ear, which lasted ten days,
attributed to the action of the air in the Eustachian

tube or to a possible rupture of the tympanum.
No examination of the latter was made.

The second case—the worst of the three—was

that of a child 20 months old, who had swallowed

one and a quarter grains of morphine. The narcosis

ensuing became so profound and persisted so long,
that family physician, friends, and even parents

gave up all hope, and at length protested against
further "torture of the child" by continuing the

use of the respirator. Permission was reluctantly
• accorded, however, to go on with its use for a
" short time." Fortunately, a very slight but per-

ceptible change for the better occurred before the

parents again interfered. Furthur improvement
was not long delayed, and, in brief, the child w.l^

saved.

The third case—the least urgent of the three—
also terminated favorably.

The use of the instrument need in no wise inter-

fere with any efforts on the part of the patient to

inflate his own lungs. On the contrary, such

efforts may be greatly assisted, while, between these,

one or more artificial respirations may be interpo-

lated. The author thinks that all vessels, bathing

resorts, life-saving stations, etc., should be supplied

with some device of the kind. An instrument of

small size is specially recommended for resuscitating

asphyxiated newly-born babes.

The question having been raised whether any-

thing as powerful as a bellows may be used to effect

artificial respiration without rupturing the lung

tissue. Dr. Vanderburg replies that Dr. Fell's cases

have forever set this question at rest. If a bellows

can be Used for nearly twenty-four hours, forcing

respiration through a fresh opening in the trachea,

which must allow more or less blood to get into the

lungs, and all without occasioning undesirable lung

complications, the danger cannot be very great.

Furthermore, repeated experiments on a common
fowl have convinced him that force enough cannot

be brought to bear by means of a bellows to rupture

the lungs. The great elasticity of lung tissue

should be borne in mind. W.

I Specially Compiled for PopitUzr Science yews. I

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY C. E. WASHBURNE, M. D.

Dr. Lavista related the following case at a recent

meeting of the National Academy of Mexico {Medi-
cina Practica) : A man about 35 years of age,

while riding on horseback, received a stab in the

abdomen. The knife penetrated the bladder, and,

through the rearing of his horse, was broken over

the pubic bone, one of the pieces
—

ninety-three mil-

limetres long
—

falling into the bladder, where it

remained two years and a half. The wound gradu-

ally closed, but the fragment of^the blade within the

bladder set up a severe cystitis. From the time of

the injury the patient was never able to stand quite

erect—always bending the body slightly forward.

The pain was so incessant that he could scarcely

sleep, and he became greatly emaciated. Calculus

having been diagnosed, lithotrity was attempted,
but it was found impossible to crush the stone.

Exploration was then made through an opening in

the perineum, when the broken blade was dis-

covered, placed like a bridge between the anterior

and posterior walls of the bladder, directed down-

wards and backwards, with the edge undermost.

It had become so immovably fixed in this position

that it could not be removed through the perinieum.

Supra-pubic cystotomy was then resorted to. The
incision first made—ten centimetres in length—
proved insufficient, and had to be enlarged. The

trespassing knife-blade was at length removed, and

also the pieces of a large stone. This had been of

such size as to distend the bladder, and prevent the

point of the knife from penetrating the posterior

wall. The walls of the bladder were ulcerated and

covered with vegetations. After scraping the mu-
cous membrane, the opening into the bladder was

accurately sutured, drainage being provided for both

above and below the pubes.
"
Healing was almost

immediate, no untoward circumstance occurred, and

the course of the case has been of the happiest."

"One hardly knows," adds the London Medical

Recorder, "which most to admire in this most

extraordinary case—the skill of the surgeon, or the

phenomenal endurance of the patient."

mie de Medecine {Journal de Medecine) a case of

trephining for cerebral haimorrhage, together with

statistics of thirty such cases, all of which were

non-traumatic in their origin. There had been no

deaths and no untoward occurrences. The new
case was that of a man, aged 53, who had had an

attack of cerebral h;cmorrhage twenty months

before. Right hemiplegia ensued, together with

late contracture of the hand and epileptic seizures.

The focus of disturbance in the brain was localized

at the middle part of the precentral convolution.

Craniometrical measurements were made, in accord-

ance with the results of which trephining was per-

formed. The remains of an old cerebral hiemor-

rhage were found and removed. Antiseptic precau-
tions were duly observed, and drainage was provided
for. Time of operation, one hour and a quarter.

The next day the contracture of the hand had

ceased, and the hemiplegia showed marked im-

provement. Speech was more distinct, and the

patient also showed greater intelligence. During
four months he has had no return of the convul-

sions, from which, previous to the operation, he had

suffered at least as often as once in two weeks.

Dr. Charles McBurney, of New York City,
with the aid of Dr. William Allan Starr, the neu-

rologist, of the same city, recently secured an
excellent result in a case of intra-cranial surgery.
The patient, himself a physician,

—Dr. Clark, of

Rochester, N. Y.,—received an injury of the liead,

through accident, last summer, which was followed

by aphasia and by paralysis of the right side of the

body. The paralysis was, after a time, partially
recovered from, but, the aphasia continuing, he was

brought to the Roosevelt Hospital, New York City,
for treatment. The seat of the brain lesion having
been located,—and correctly, as the sequel proved,—trephining was performed, and disclosed the

presence of a clot, the removal of which resulted in

complete relief of the paralysis, and in partial

relief of the aphasia. Complete relief of the latter,

also, the physicians confidently believe, will be the

ultimate result of the operation.

Mr. M'Gill, of Leeds, reports (Lancet) a case of

ununited fracture of the radius, in which he scraped
the ends of bone, and filled the space left between—
about three-fourths of an inch—with small bits of

bone from a young rabbit. Immediate union re-

sulted. The patient was shown before the British

Medical Association five months after the operation,
"when the injured arm was as useful as the other."

Championnikre recently reported to the Acade-

BUTTER.MILK AS A DiURETIC IN ClIRONIC BrIGHT's
Disease.—Dr. Henry D. White, of Nutley, N. J.,

says (New York Medical Journal) that in treating
chronic Bright's disease, where the urine is scanty
and high-colored, it is often very difficult to find a

diuretic that will act satisfactorily, for any length of

time. A patient of his, 55 years old, weighing 350

pounds, the mother of eleven children, has had

Bright's disease five years. When he first saw her,

about ten months ago, she vras suffering from

dyspnoea, constipation, excessive oedema of the legs,
with small superficial ulcers, which caused intense

pain. The urine was very small in quantity and of

high color. Diuretics, laxatives, etc., were pre-

scribed, with temporary relief; but nothing could

be found in the way of a diuretic which did not

speedily lose its efficacy. Treatment was continued,
with little satisfaction to either patient or physician,
for about four months, when, one day, the sufferer

casually expressed a desire for some buttermilk.

The doctor offered no objection, and the patient,
in following the "indication" afforded by her own
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craving, entered upon a course of treatment, the

results of which were most astonisliing to her phy-

sician. Tlie next time he saw her was about a week

after she began taking buttermilk. She then told

him that since she had been taking it she had

passed large quantities of urine, of a healthy color.

"It is needless to say," writes Dr. White, "that I

was surprised at the result, as I had never in my
reading seen any reference to its use." To satisfy

himself as to the cause of the gratifying change in

the patient, the buttermilk was stopped for two days.

The urine at once became scanty and high-colored ;

while, on returning to the use of the buttermilk, the

urine increased in amount and became of normal

color. Since that time the patient has taken no

medioine of any kind, and has almost lived on

buttermilk, never taking, however, more than two

quarts a day. The bowels have acted naturally, the

oedema has almost entirely subsided, the ulcers on

the legs have healed, and the patient said she had

not felt so well for years. Dr. White disclaims any

attempt to explain the action of the buttermilk on

the kidneys. "I merely give this," he remarks in

closing, "as an example of its use as a diuretic,

when everything else had failed. Whether it will

have the same effect in every other case of chronic

Bright's disease, I am not prepared to say, as I have

not had enough experience with it yet. At any
rate, it seems worthy of a trial."

MiiyjEL AND RuEFF, after a long series of careful

observations, {Therapeutic Gazette), recommend the

inhalation of biniodide of mercury in pulmonary
tuberculosis. Often after the first administration,

they say, the cough is relieved, and the expectora-

tion—even in cases in which there are large cavities

—becomes reduced in quantity and less offensive in

odor. Further administration, it is claimed, stops

the night sweats, increases the bodily weight, and

improves the general condition. Their method is

to dissolve one part each of biniodide of mercury
and iodide of potassium in a thousand parts of dis-

tilled water. The resulting solution is used in the

form of a spray, at first once a day, and afterwards

—when the patient has become accustomed to the

treatment— twice daily. If too irritating, the

strength may be reduced, even one half, since it is

claimed that this preparation of mercury is destruc-

tive to bacteria in proportion of one to forty thous-

and. The treatment should be persisted in for long

periods, if necessary ; patients may be subjected to

it a year or more without suflering any evil effects

from it. "If we admit that phthisis is due to the

presence and growth of a bacillus, the use of such

a bacteriocide would be indicated on theoretical

grounds, and, as the authors' experience seems to

prove that its use may be persisted in without

danger to the patient, it is certainly worthy of a

trial."

Bromoform in Whooping-cough.—Dr. Stepp

{Deutsche Mediciniscke Wochenschrift) claims to have

treated one hundred children with thi.s remedy, with

successful results in every instance. The bromoform

was given in a pure form, dropped into a teaspopn-

ful of water. Being of greater specific gravity than

the water, it sinks to the bottom, and gathers in a

mass, which is easily swallowed. The dose for an

infant three or four weeks old is one drop three or

four times a day ;
older infants may be given two or

three drops three times a day; children between

two and four years old, four or five drops three or

four times daily,
—and so on up to children of seven

years, for whom the dose is six to seven drops.

The cough. Dr. Stepp reports, was at once relieved,

and cure was complete in from two to four weeks.

No undesirable after-efl'ects were observed. More

than two grammes of the liquid should not be pre-

scribed at one time, because of the readiness of the

bromoform to decompose. It should not be exposed
to sunlight, which sets free the bromine.

Silicate of Magnesium is Chronic Diarrikf. a.

—Dr. Dehove claims excellent results in this obsti-

nate affection from the use of silicate of magnesium
suspended in milk. The dose is from half an ounce

to an ounce and a half to the quart.

According to Dr. L. G. Doane, of New York

City, a neat way of giving quinine is as follows :

R. Qiiinine, i grain

Chocolate, i scruple

Children, he says, will take quinine in this form,

and cry for more.

Chloral hydrate is said to be almost a specific

for quinsy, in its early stages. It is to be dissolved

in glycerine
—three or four grains to the ounce—

and used as a gargle. It acts as an antiseptic,

astringent, and sedative.

Dr. Marcell Hartvvig, of Buffalo, N. Y., pro-

poses a plan for raising the standard of the medical

profession in this country, which, he claims, is

more practicable, as well as more consistent with

the liberty of the citizens, than any heretofore advo-

cated. A separate class of practitioners should be

established by the State; "State physicians" they

might be called, unless some better designation be

suggested. This class should be open to all upon

passing an examination before a board appointed

by the Governor. Entrance to this class should be

a prerequisite to the holding of public medical

office, and to the appearing in courts as expert wit-

nesses. Other practitioners might exist, as now,

and the people enjoy the right to employ them, if

they choose, in preference. But the " State physi-

cians" ought soon to stand enough higher with the

people to make it almost a necessity for a medical

man, who would succeed, to gain entrance to the

more reputable class.

A philanthropic Englishman, whose name has

not been published, but who is said to be the Duke
of Westminster, has recently given half a million

dollars to found a convalescent home for the poor of

London. Only those who are familiar with the

crowded state of most of the large hospitals for the

poorer classes in large cities are in a position to

appreciate what a useful adjunct to them such a

charity must be. Many a poor man, after recover-

ing from a serious illness, has had to give place, in

the hospital, to some more urgent case, before,

however, his own health was fully re-established,

and has had to go forth, unfit for work, but unable

to live without work, only to suffer a relapse, which,

if not fatal, ends in confirmed invalidism. In many
of our American cities the establishment of such an

institution would be of greater benefit to the work-

ing poor than an increase in the number of hospitals.

A Good Suhstitute for Mother's Milk.—Add
a pint of boiling wafer to a pint of pearl barley;

allow it to cool, and then strain. Mix one-third of

a pint of this barley with two-thirds of a pint of

fresh, pure milk, and sweeten with a teaspoonful

of milk sugar. A mixture will be produced which

strongly resembles human milk in color, taste, and

consistence, and which has been extensively and

satisfactorily used as a substitute.—Medical Sum-

mary.
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*' What a remarkably neat hand you write." Yes, I always
use an Esterbrook Pen.

Attention is called to the advertisemunt of the Kstey
Okgan on the next page. An investigation of its merit is

equivalent to a purchase.

An infant recently born at Mason City, West

Virginia, weighed at birth but one pound.

Schools and laboratories in need of chemical apparatus will

do well to communicate with Messrs. Kichakds & Co., New
York. They are a thoroughly reliable house.

Dk. Benj". II. Briggs, Selma, Ala., writes: *" Colden's

Liquid Beef Tonic* is an excellent preparation, whose com-

position is known, and one that physicians can intelligently

prescribe. I have found it of great service in my practice."

In some southern cities the distilled water which is a by-

product of the artificial ice machines, is sold for drinking and

culinary purposes at a large profit. One factory using a ma-
chine manufactured by David BovLE,of Chicago, nets $250.00
a month from this source, in addition to the regular sale of the

ice.

"Gems and Precious Stones" is the title of a book piib-

Hshed by the Scientific Publishing Co., New York, which
should be in every library. The illustrations arc exceedingly
fine, and the whole work is magnificent. The several Agassiz
Association Chapters should have a copy of this book for

reference and study.

"A Year Among the Trees" is the title of a book for-

merly published at $1.50, but now reduced to 75 cents. The
matter contained in this volume ot more than 300 pages is taken

wholly from " the woods and by-ways of New England," and
will prove especially interesting to the members of the A. A.
Educational Pu»lishing Co., Boston.

D. C. Heath & Co., Boston, issue this week Deuttsche

Literufurgesc/nchte, Vol. 1., by Prof. Carla Wenckebach of

Welleslej College. The purpose of this work, which is to be

in three volumes, is to offer students a history, in the Gertnan

language, of the growth of German literature. While the book
aims to be popular, it is not on that account less scientific. The
best authorities have been canvassed, and it is believed that it

is in harmony with recent investigations. Mehterstucke »nr

Litentturffescfiic/ite, Vol. I., is bound with Vol. I. of the

Literaturffischii.hte.

I^itthll's LiviNci Age.—The numbers of Thf Living Aye
for April 5tlrand 12th contain Wallace on "

D-invinism," by
the Bishop of Carlisle; On Books and the Housing of Them,
by Mr. Gladstone, and On Justice, Niiutei-nth Century ; The
llesults of European Intercourse with the African, and Dr. von

Dollinger, Contemporary; The Mother of the Strozzi, and The

Centenary of White's *'
Selborne," Nutional; The Lyrism ot

the English Bomantic Drama, Fortnightly; The Ways of the

East, Temple Bar; Curiosities of Schoolboy Wit, /.onymans;
A Tale of Ma«.y Monkeys, Ckambera^ ; The Cave of the Croco-

diles, St.James\- On the Verge of Spring, Spectator; with the

conclusion of '*
Zoe," and installments of '* Sons and Daugh-

ters," and " Marcia," and poetry. For fifty-two numbers of

sixty-four large pages each (or more than -3,300 i>ages a year)'

the subscription price ($8) is low. Eittell & Co., Boston.
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Ban^iliar Science.

- SCIENTIFIC RECREATIONS.
To show the difiercnt conductibility of

heat of different metals, take two stout wires,

one of iron and one of copper, heat them

gently, and rub a piece of paraffine or wax
over them, so as to give them a thin coating.

the resulting drop slowly move towards the

bottle. It will be at once evident that the

coating on the copper wire melts much faster

than that on the iron, showing that the former

is a better conductor of heat. The experi-

ment may be varied by attaching a grain of

shot, or any small object, to the wires by a

bit of wax. If both are placed at the same

distance from the candle-Hame, the one

attached to the wire which is the best con-

ductor of heat will drop first. In this

connection it may be mentioned that copper
is almost the best conductor known, both of

heat and electricity, being only exceeded by
silver, in a very slight degree.

•

A FRICTIONAL electrical machine can be

easily extemporized in any well-regulated

family by pressing the household cat into the

service of science. Place the legs of a chair

in four clean glass tumblers to insulate it
;

obtained without insulating the chair at all,

but the results are more brilliant when this is

done. The only drawback to this experi-

ment is the total lack of scientific enthusiasm

in the average cat, who is likelv to object

most strenuously, in the familiar feline man-

ner, against a repetition of the development
of electrical energy. The electricity thus

produced is generated by the friction between

the hand and the fur, and does not dilFer

from' that produced by any frictional electric

machine. Tlie organism of the cat plays no

part in it, beyond furnishing a coating of dry
and warm fur from which the mysterious
form of energy may be proiluced by friction.

The accompanying illustrations are repro-
duced from Za Nature.

fhen support them at one end by a cork

placed in a bottle, taking care to incline the

wires a very little towards the cork. Then

place the other end in the flame of a candle,

as shown in the illustration, and in a few

seconds the paraffine will begin to melt, and

tiicn let the person holding the cat sit on the

chair, resting his feet on the rounds. Then
let another person genth' stroke the cat a few

times, when quite powerful sparks will

appear in tiic fin" of poor pussy, or may be

drawn from her nose by presenting the

knuckle to it ; or they may be drawn from

the chin or fingers of the person holding the

cat. It would be dangerous, however, to

attempt to draw them from the eyes. This

experiment will succeed best in a dry and

cool atmosphere, and the hand of the person

stroking the fur should be warm and free

from moisture. Very good sparks can be

THE EIFFEL METEOROLOGICAL
OBSERVATORY.

One of the most unique meteorological
stations in the world is that situated on the

very summit of the Eiffel Tower in Paris,

983 feet above the ground, and 1,103 feet

above the sea level. At the top of the tower

is a small room, reserved for the use of M.

Eiffel, the designer of the tower ; and above

this, situated on a platform only five feet in

diameter, is a fine collection of meteorologi-
cal instruments, "both self-registering and for

direct reading, to which access is obtained

through the trap-door, O. In addition to the

usual type of hygrometers, barometers, ther-

mometers, rain-guages, etc., a novel form of

weather-vane is shown in the illustration at

C, and at B an anemometer for measuring
the force of vertical currents of air, as well

as the ordinary horizontal form at A. A tel-

ephone contained in the box T gives direct

communication with the lower world.

Although the observatory has been estab-

lished but a short time, some very interesting
results have been obtained. It is found that

the average velocity of the wind is about

three times as great at the summit of the

tower as at a station in the city below which

is about 60 feet above the ground. Another

curious observation is that regarding the time

of day when the maximum velocity of the

wind occurs. In the city itself this occurs

about I P. M., and at sunrise the velocity is

the least ; while at the summit of the tower

the minimum force of the wind is observed

between 9 and 10 A. M., rising to a maxi-

mum about 1 1 P. M. These observations



POPULAR SCIENCE NEWS. [June, 1890.

correspond with those observed at the moun-

tain observatories of the Puy de Dome and

Pic du Midi. A simihu" approximation to

mountain stations is noticed in the tempera-

ture, which averages from two to three degrees

lower at the summit than at the base. A
"cold wave" has also been known to pass

over the observatory which did not aflect the

temperature of the air in the city till a day or

two later.

While the actual elevation of the Eiflel

observatory is small compared with that of

many mountain stations, yet, as it stands by
itself in the air, free from the influence of

any surrounding objects, and in a position
where the observations taken can be immedi-

ately compared with those of an observatory
in the same vicinity and at a lower level, it is

particularly well adapted for investigations

upon the influence of elevations upon mete-

orological conditions
; and we may expect in

the future a continuance of the valuable

results already obtained.

The accompanying illustration is repro-
duced from La Nature.

[Original in Popular Science Jftioe.]

REVIEW OF MR. ALFRED RUSSEL WAL-
LACE'S "DARWINISM."
BY KATHARINE B. CLAYPOLE.

There is a singular timeliness in the appearance,

just now, of a volume that sets forth Darwinism in

language so clear and a style so easy that any intel-

ligent reader may obtain a correct insight into the

power and range of the great principle. It is,

moreover, peculiarly appropriate that such an expo-
sition should come from the pen of Mr. Alfred

Russel Wallace
; for it must never be forgotten that

in the first publication of the theory, in the journal

of the Linneau Society, July, 1858, the names of

Darwin and Wallace stand side by side. To each

had the formation of new species by means of the

perpetuation by Nature of varieties best fitted to

suivive in the struggle for existence, come as an

original tliought. Into the mind of Darwin it had

flashed, as far back as 1838, while patiently accumu-

lating and reflecting on all sorts of facts bearing on

the transmutation of species
—that "mystery of

mysteries" to which his attention had been directed

during his recent voyage in the Beagle. To Mr.

Wallace it occurred quite as independently, twenty

years later, and afar oft' among the animals and

plants of the Malay Archipelago. But, while the

originality of the discovery belongs equally to Wal-

lace and Darwin, as it was Darwin, through the

twenty years of cogitation, investigation, experi-

ment, and minute research, who was first able to

command attention to the great principle, it became

associated with his name alone, and for many years
has been known as "Darwinism." If to the end of

time it should not be so designated, it will not be

the fault of Mr. Wallace, who, in his loyally to the

memory of his friend, entirely suppresses himself,

and speaks throughout his volume as though the

theory of natural selection belonged to Darwin,
and to Darwin alone.

Darwinism, pure and simple, is the theme of Mr.

Wallace's book, although, in the treatment of his

subject, he by no means confines himself to an

epitome of Darwin's work or to an exposition of

Darwin's views. The years that have followed the

publication of The Origin of Species have added

immensely to our biological knowledge. Of the

new facts thus brought out—many of which had

been collected by Darwin for his own future use—
Mr. Wallace avails himself largely, bringing some

of them to bear critically even on the later work of

the great master himself.

After a brief statement of what naturalists have

meant by the word species, and their origin, Mr.

Wallace takes the reader, as it were, behind the

scenes, and shows him Nature in anything but the

calm, orderly, and peaceful state that sentimentalists

like to picture. He shows organized life multiply-

ing on all sides with fatal rapidity, and the few

organisms that survive their earliest youth strug-

gling one against another to secure the food and

protection requisite to bring them to maturity. He

points out the advantages possessed by those that

are superior in the special qualities on which safety

depends, and demonstrates the variety that may
obtain in the nature and quantity of these qualities.

That the reader should be convinced beyond doubt

that Nature does seize upon and perpetuate any
variation that gives its owner an advantage in the

struggle for existence, it is of the utmost importance
to firmly establish the principle that animals and

plants do constantly vary in the manner and to the

amount requisite to afford material on which natu-

ral selection may work. Darwin, it will be remem-

bered, appealed, for the most part, to the facts of

variation among domesticated plants and animals,

especially among dogs and pigeons. Mr. Wallace,

making use of material that has only become acces-

sible through the lines of research opened up by
the work of Darwin, has found his wide and com-

prehensive array of facts among animals and plants

in a state of nature. So great, also, is the import-
ance that he attaches to these facts, that he has,

with rare ingenuity, prepared diagrams which ex-

hibit variation in important organs as they are

actually found among the members of many existing

species. Indeed, so impressive is Mr. Wallace that

the reader receives the conviction that, had he but I

eyes to see it, he would discover, among the indl- I

viduals of any species of animal or plant, as much

variety in structure and habits as he finds among
his human acquaintance.
When it is remembered, moreover, that all the

ofl'spring of any particular pair are subject to indi-

vidualities, and that the few that survive to maturity
are immensely outnumbered by the many that fall

by the way, the number of variations constantly

being produced in any large and widespread species
is seen to be enormous, providing at all times some
forms fitted to adapt themselves to a change in the

natural conditions in which they were produced.

Consequently, it is not difficult to follow Mr. Wal-
lace in his most interesting summary of the present
state of opinion on such oft-repeated objections to

Darwin's theory as, the supposed smallness of vari-

ations, the doubt as to the right variation occurring

when required, the beginnings of important organs,
useless or non-adaptive characters, the instability
of non-adaptive characters, the swamping eft'ects of

intercrossing, and the effects of isolation. In an

equally interesting manner does he discuss the

infertility of crosses between distinct species, and
the usual sterility of their hybrid offspring. But
even in his hands, and though he treats it at length
and in a remarkably forcible manner, the subject
will require the very closest attention on the part of

anyone who wishes to gain a clear comprehension
of all the arguments involved.

The close correspondence that exists between the

colors of animals as a whole and their general
environment, has been made familiar of late bv
means of many popular essays. The reader is,

therefore, prepared to extend the principle of pro-
tective resemblances to the colors of manv animals
that appear glaringly conspicuous when removed
from their.native haunts. It is not, at first, so easy
to see that visibility may, in some cases, be of

greater service than concealmiSnt. Nevertheless,
Mr. Wallace's illustrations leave no room to doubt
that to crepuscular animals, and to those that are

more or less gregarious, it is of the utmost advan-

tage that they should possess marks which render

them easily distinguishable to their kind
; the white

upturned tail of the rabbit, for instance, serving as

a signal and guide to those behind in a panic-
stricken race for the burrow. This class of colors
—which he calls "recognition marks"—is believed

by Mr. Wallace to have had an exceedingly import-
ant and widespread influence in determining the

diversities of animal coloration. It is not for recog-
nition by friends alone, however, that color seems
to have been developed for the express purpose
of rendering a species conspicuous. To animals
that are inedible, or possessed of dangerous, offen-

sive weapons, it is a saving of energy, and even of

life, to carry outward and visible signs of their

character. These "danger-flag" colors Mr. Wal-
lace shows to be especially displayed in the insect

world, where, a wound inflicted by mistake bringing
death as surely as if the victim were afterwards

devoured by its assailant, there is great need of

some well-defined markings or colors to make
known to insectivores the species that it would be

best for them to*void. Theassociated phenomenon
of "mimicry" is treated by Mr. Wallace in a truly

fascinating manner, and illustrated by wood cuts

that clearly display the remarkable resemblances

whereby many weak, small, edible species share the

immunity from danger enjoyed by other species
that are uneatable, dangerous, or merely strong.
The differences of color or of ornamental append-

ages in the two sexes is connected with some of the

most disputed questions in natural history. Dar-

win, as is well known, iitiputed the origin of all the

decorative crests and accessory plumes of birds, the

crests and beards of monkeys and other mammals,
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and tlie brilliant colors and patterns of male birds

and buttertlies, to a process that he called "sexual

selection." Sexual selection, applied to the devel-

opment of the exceptional strength, size, and

activity of the male, together with the possession of

special offensive and defensive weapons, is admitted

by Mr. Wallace to be a real power in Nature. But

he is unable to follow Darwin into the extension

of it to include the direct action of female choice or

preference. The display of plumes and crests and

gorgeous color, in so far as it is the outward and

visible sign of the maturity and vigor of the male,

is undoubtedly attractive to the female. It is going
too far, Mr. Wallace believes, to credit her with

icsthetic emotions and artistic tastes strong enough
to cause her to choose her mate on account of

minute differences in the forms, colors, or patterns

of their ornamentation. Moreover, it has been

proved that among butt(?rflies and moths, where the

display of color and ornamentation in the male is

very great, the female exerci.ses no choice at all.

As a substitute for this theory of female choice,

Mr. Wallace elaborates one for which he acknow-

ledges his indebtedness to a posthumous work by
Mr. Alfred Tylor. Of this, the underlying principle

is, the general dependence of diversified coloration

on structure
;
the tracts in which distinct develop-

ments of color appear being marked out by the

chief divisions of the skeleton in vertebrates and

by the segments in the annulosa. Further than

this, colors are shown by Mr. Wallace to vary in

brilliancy, according to the degree of muscular and

nervous development of the part on which they

appear, reaching among birds a marvellous degree
of perfection on the frills and crests and jewelled

shields of the tropical humming-birds; in the

resplendent eyespots on the elongated tail-coverts

of the peacock ;
on the enormously expanded wing-

feathers of the argns-pheasant, and the magnificent
shoulder plumes of the birds of paradise. Mr.

Wallace would derive not only the color but the

ornamental appendages themselves from an excess

of strength, vitality, and growth-power, and to the

same cause attribute their display at all periods of

nervous or sexual excitement. It is in the tropics

that this surplus of vital force is best able to expend
itself without injury. In the tropics are concen-

trated forms of life driven from temperate regions

by glacial periods of extreme severity. Here the

luxuriant vegetation affords abundant food and

perennial shelter, and the course of development
has been almost unbroken and unchecked from

remote geological times. The tropics, therefore,

are the paradise of the animal world, and, entering
it with Mr. Wallace, we see in its gorgeous occu-

pants a culmination of the marvel and mystery of

animal color—for a marvel and mystery it must

remain, even though each separate hue has been

produced through the agency of natural selection.

[Original in PopttUtr Science yews J

THEORIES ON THE FORMATION OF THE
EARTH.

BY JOSEI'II W.\LL.'^CE.

The searcher after truth has many sources to

draw irom while making up evidence on the great

antiquity of the world. True, he will meet some

sciolists with a smattering of science, who make

extravagant demands for the formations and depos-

its, which can be accounted in more ways than

one. Theories keep pace with the advancement of

science; some, in their widest application, demand
such long periods of time that natural science

cannot grant them: Geology is also in an unsettled

state on the time question, owing to the theory now

rapidly gaining ground that the rocks were formed,

not by mechanical force, but by chemical agency

superadded. How does geology or natural science

in its present state explain the origin of heaven, or

even that of our globe.'

Science is not positive on this question. All

modern geologists of note .icknowledge that all the

hypothesis about the former history of the earth

must be based upon its present condition—on the

forces now at work, on the laws which now exist;

that all hypothesis must be rejected which begins by

assuming that formerly difVerent laws of Nature

were in force. Still, it cannot be denied the

scientist the question: Have the causes which are

now at work always existed in a like manner, with

equal force and to the same extent.' This suppo-
sition is held by Sir Charles Lyell ; others, however,

say : May we assume that such causes have worked

ditferently at different times,—at primitive times

more powerfully than they do at present? Accord-

ing to the first theory, the course of the earth's

history would have been comparatively quiet; and

according to the second, its development in ancient

times would have been interrupted by great catas-

trophies, revolutions, and convulsions.

It is extremely arbitrary to assume that all geo-

logical phenomena have been brought about by
causes similar to those which are at work in our

days, and that those causes never possessed greater

force than they have had since the present order of

things. Nature does not now work as she did for-

merly, for the circumstances are no longer the same.

We see the great series of Neptunian deposits

divided off into a certain number of groups. This

leads us to the thought of a series of sudden and

violent catastrophies, each one of which was able to

change the form of the seas and the course of the

rivers over vast tracts, which were separated from

one another by periods of comparative quiet. (For
full text see Leonhardt, Geology, II., page 70.)

Sir R. Murchison, speaking in 1865, (see Athen-

ceum, September 16, 1S65, page 376), says; "I

adhere (in opposition to Ramsay, Jukes, and

Geikie) to my long-cherished opinion as to the

great intensity of power employed in the production

of dislocations of the earth. • • •
Admiring

the Huttonian theory, I maintain that such reason-

ing is quite inadequate to explain the manifest

proofs of convulsive agency, which abound all over

the crust of the earth. * * I reject as an

assumption which is at variance with the number-

less proofs of intense disturbance, that the mechan-

ical disruptions of former periods and the overthrow

of entire formations, as seen in the Alps and many
mountain chains, can be accounted for by any

length of existing causes."

These conflicting theories have established Con-

vulsionists, or Catastrophists ; Quietists, or Uni-

formitarians, as they are called
;

also Neptiinists,

and Plutonists, or Vulcanists
;

the latter denote

another deeply rooted opposition of parties. The

theory formulated after this depends on the relative

influence which is accorded to water and to fire,

respectively, in the formation of the earth. Accord-

ing to the Neptunian theory, the universe went

forth from the water. All elements and constituent

parts of the earth were originally dissolved in

water. Through pressure, chemical precipitate,

and crystallization, the primitive mountains se-

creted themselves in the course of time from the

pulp-like mass
; then, through further alluvials and

deposits, the transition rocks and alluvial earth

arose, until, finally, through the destruction in the

mountain layers, as also through inflammation of

combustible matter in the interior of the earth, and

the thousands of other changes, the present surface

of the earth formed itself.

Such was the theory in vogue for quite a long

time, but in the middle of the present century it

was supplanted by an opposite view. Experience
teaches us, however, that the heat of the earth

increases the deeper we penetrate, and both the

ignivomous mountains and hot fountains which

break forth from the interior of the earth, led to the

conclusion that we have to ascribe to fire a greater

influence than to water towards the formation of

the earth. Those who adhere to the I tter opinion
do not altogether deny the effects of water, but they,

give preference to fire; and we can say that the

largest number of geologists in our days accept the

Vulcanian theory.

The Vulcanian theory was ably defended by Seoth

Hutton (1726-179:;) and by a great number of Ger-

man geologists. However, we have to remark here

that very recently this entire hypothesis was greatly
shaken by Ludwig, Lyell, Wagner, and Winkler.

The adherents of the Vulcanian theory explain
the formation of the earth in this way : They
accept that the elementary parts of creation were

diffused in the universe in the form of vapor or gas ;

the siinple parts attracted each other, and began to

turn themselves around a coinmon central point;

hereby the globe began to form itself, which, at the

beginning, was a very extensive gas globe, some-

thing like a glowing ball
; through the emission of

heat, this igneous mass became gradually harder or

more condensed, until, finally, a firm crust, like a

stiff bark, arose on the surface. These were the

primitive rocks which appeared on the surface of the

earth, and, as the hot mass in the interior moved
and surged to and fro, they broke through the

exterior crust from time to time. Thus empty
spaces formed themselves on the surface of the

earth, while its exterior crust grew gradually cooler,

and deep chasms and depressions took place. These
mountains which formed the primitive rocks are

marked down as the first stage in the earth's surface,

and the origin of metals is laid at this period.

A second stage in the development of the earth

into its present state is the period during which the •

water exercised its influence on the formation of the

earth's surface. The gases which moved in the air

condensed themselves more and more on the cooled

earth, and formed a great ocean, which covered the

entire surface. These waters, which were boiling

hot, contained various elements*that affected a part
o( the formation of the surface. Consequently,
various deposits, elevations and depressions of the

ground took place, and, through the activity of the

water, the so-called mountain chains formed them-

selves.

The cooling of the earth and deposits of vapors
on the earth's surface continued in later periods,

until, finally, the terhperature sank so low that veg-
etation could form itself upon the earth- The

climate, at first, was tropical, which spread itself

equally over the entire surface. Plants and animals

came forth luxuriantly and in fulness of life; the

great ^evolutions which changed the shape of the

earth's surface and again destroyed whole species of

fauna and flora, gradually ceased
;
the temperature

finally sank so low that ice formed itself in different

localities, and now the earth does not emit more

heat than what it receives from the sun. Thus, in

millions of years, the surface of the earth arrived at

its present condition, and the interior is yet in an

igneous fusion.

As to the length of time for the formation of the

earth, G. Bichoft" says 353,000,000 years must have

elapsed, and Pfaff thinks it likely that the solidify-

ing of the earth's crust took no less than 20,000,000

years, and the formation of the earth to its present

state not more than 400,000,000 years. The thought
alone of this immense number of years is enough
to stagger and bewilder the most profound thinker.
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Of course, all calculations on the antiquity of the

earth are conjecture, still, some may be approxi-

mately true. M. Poisson, supposing the tempera-

ture of the globe was three thousand degrees at the

moment when the solid crust began to form itself,

has calculated about 108,000,000 years. But, if one

admits that the original temperature was only
fifteen hundred degrees,

—a temperature more than

sufficient to melt all the known rocks,—the time

felapsed from the beginning of the solidificalion to

the present would not have been more than 27,000,-

ooe years. Undoubtedly this is yet an enormous

length of time in comparison to what has been

generally assigned to it by the Hebrew or Septua-

gint texts of sacred history in times past. Astron-

omy has revealed to us that the works of God have

immensity in space ; geology teaches us that they
have immensity in time. It is thus that all science

contributes to the glory of the Eternal Creator,

whose power and wisdom they gloriously show

forth. «
fOriginal in Popular Science News-i

FOSTER'S FLAT.

BY H. J. SEYMOUR.

This is the name given to seventy-five or a

hundred acres of land situated something more

than one-half of a mile down the river from the

Niagara whirlpool. The river runs eastward at this

place, and closely hugs the precipice on the Ameri-

can side, the canyon being wide enough to admit of

the flat between the river and the precipice on the

Canada side.

Intent on exploring this place for the first time in

my life, early in May, two years ago, I proceeded
down the river from the falls. Looking over the

precipice below the bridges at the comparatively
narrow stream at the rapids, as it foams and dashes

along, it is difficult to believe that a stream of that

size is capable of draining so large an area of the

continent. The depth must be enormous and the

rate of speed very great. As you arrive at the whirl-

pool, yoii will notice that a high and wooded bank
obstructs the hurrying waters, and the precipice

along which you are walking is lost to view in the

shade of a wood. Jf we follow up this precipice
into the wood, we shall find that it ultimately dis-

. appears under the clay, coming to view occasionally

only in places where the brink has b?en laid bare by
the flowing over it of small surface streams. These
streams- unite, and have excavated a deep gorge

opening out into the whirlpool, in a direction oppo-
site that of the waters of the river. The waters of

the river swash upon the pebbly beach at the foot

of this earthy obstruction like the waves on the

shore of the ocean. Baffled in their direct course,

they are thrown into the utmost confusion. In

some parts of this large expanse of waters called

the whirlpool, the surface is dimpled with vorticqs,

alternately appearing and disappearing, and in

other places it is boiling up from the bottom, and a

continual change of motion is going on in all parts
of its surface. After making a confused circuit

around in this cul-de-sac, the waters find a compara-

tively narrow outlet, some sixteen rods or more up
the stream on the eastern, or American side.

With the purpose of following down the bank of

the river on the Canadian side, we are compelled to

go down the steep and difficult descent made by the

precipice, cross the outlet of the above-mentioned
wooded gorge, proceeding along the stony beach at

the foot of the exceedingly steep clay-bank that is

scared by extensive landslides, and up a still steeper
ascent till we arrive at the top of the precipice on
the other side of the old gorge. Proceeding up
along beside the whirlpool a little way, to where the

water finds its outlet, we find ourselves on the top of

a high, angular cliff, called Thompson's Point.

Gazing down stream we see the upper end of the

before-mentioned flat. It appears like an obstruc-

tion partly damming the river. It is heavily wooded

at the upper end, and, as I drew nearer, I saw that

it was covered with huge, loose rocks—many of

them as large as an ordinary dwelling-house. Some
of them had evidently recently fallen from the

precipice, and, with their jagged edges and irregu-

lar vertical crags and points in the air, presented an

appearance of wildness and desolation.

Presently I ca4ne to a V-shaped notch in the pi'eci-

pice, in the apex of which was a ladder about

eighteen feet long, reaching down to the talus

below. Descending, I found tolerable walking

along under the precipice. Yes, it was literally

under the precipice, for the softer rock beneath had

crumbled away, leaving the harder rock above jut-

ting out over my head, in some places a distance of

sixteen feet or more. Large masses were, in places,

cracked and apparently loosened, just ready to fall.

Bushels of a white efflorescence had fallen, in

places, at the foot of the rock. Arrived at the

upper end of the flat, I found the waters compara-

tively quiet, but swirling around in moderate eddies.

But where they pass the flat further on toward the

American side, they plunge down rapids that ate

steeper and more tumultuous than any that are in

the river above. This fact has been amply attested

by those who have navigated these rapids in barrels.

Proceeding down stream some distance, I noticed

that the bank of this flat was some twenty or thirty

feet higher than the river, and that the flat was,

apparently, never flooded. This is an indication of

the great depth that must been excavated in the

comparatively narrow bed of these rapids. That

there is plenty of water-power here to do this exca-

vating, is easily imagined as you gaze up the stream

at the huge volume of water rushing towards you
with all the foam and dash of a wild mountain

torrent. The hardest rock must in time yield to

such a force. We may take into the account, too,

the fact that great bowlders must be occasionally
rolled along its bed.

There is a law that governs this work of erosion

by water that this great canyon admirably illus-

trates. It may be formulated thus : The rapidity

of the flow of water down a declivity of a given rate

of descent, is, in a measure, determined by the

hardness or softness of the rock over which it flows.

There is a long reach of quiet water extending
from near the cantilever bridge up to the falls.

This quietness results from the fact that there is an

abundance of width and depth with moderate fall.

But the cause of this width and depth is, that it has

a soft bottom of shale that was easily pounded and

washed out by the waters as the falls worked back-

ward, leaving a channel both wide and deep.

Looking at the sides of the canyon at the bridge,

one can see where the stratum of shale dips down-

ward under the water. The bottom of the river

opposite this flat must consist of a pretty hard rock,

according to this law.

The surface of the flat is probably a fair illustra-

tion of the condition of the bottom of the river,

wherever the current is not strong enough to move

great masses of rock. These huge fragments are so

numerous and near together at the upper end of the

flat that no woodman's road can crowd between them,

and the primeval forest is but little disturbed. A
most curious forest it is, with someof its trees, more

than a foot in diameter, perched upon rocks twenty
feet high. Lichens, moss, and mould freely accum-

ulate on the rocks in the damp atmosphere, and

squirrel-corn, leeks, sarsaparilla, spikenard, liver-

wort, and all manner of wood-plants clothe many of

the rocks with luxuriant verdure. A primitive

forest, undisturbed by human interference, is, in

these days, of itself worth going a long distance to

see, especially in such a wild and rugged region as

this.

Although it is impossible to draw any very elabo-

rate or definite conclusions concerning the age 01

the Niagara canyon, there are one or two elements

that might be taken into the account, that I will

venture to suggest. One of these items for consid-

eration is, that the time thus far consumed in exca-

vating it may be divided into at least three periods :

First, the period during which the waters exca-

vated the old gorge that has its outlet at St. David's,

several miles west of Lewiston. This was previous
to the glacial and Champlain periods, during which
this gorge was filled with drifts.

Second, the period during which Foster's Flat was
the bottom of the river. Of course, the falls must
have been much less in height than they now are,

and we naturally infer that there must have been a

vastly greater volume of water at that time than at

present, from the fact that the canyon is so much
wider than is necessary for the passage of tlie waters

at the present day. Given a less height of fall and

a wider canyon, and a much larger stream is re-

quired to produce the amount of excavation that

we see.

Third, a long period must have elapsed during
which the waters have been excavating the hard

rock so much lower than the surface of the flat.

Another element for consideration that greatly

complicates the work of estimating the age of the

canyon, is the fact that there was a period of incal-

culable time during which Lake Ontario was much

higher than at present, and probably there was a

time when they were so high that there could have

been no falls between the two lakes.

I would say, in conclusion, that a visit to Lewis-

ton, Foster's Flat, the old gorge, and the whirlpool,
as well as the upper rapids, should be made by all

tourists who wish to make the most of a trip to

Niagara Falls.

Niagara Falls Center, Ontario, March 24, 1S90.

SCIENTIFIC BREVITIES.

For Prex^^enting Rust, coal tar and asphalte are

much used by manufacturers of iron goo.ds. The
articles are dipped while heated in a trough of

melted tar and asphalte, mixed to make a tough

coating. Tliis process is, no doubt, one of the best

substitutes for galvanizing.

An Italian journal describes a new pharo-light,

which is said to be as powerful as the electric light,

and the efficiency of which is not impaired by fog.

A clock-work arrangement pours every thirty seconds

ten centigrammes of powdered magnesium into the

flame of a round wick lamp, producing an extremely
brilliant flash of light.

The State of Trance.—Prof. William James
of Harvard, in his article on hypnotism, entitled

"The Hidden Self," in the March Scribner, says:

"I know a non-hysterical woman who, in her

trances, knows facts which altogether transcend her

possible normal consciousness—facts about the lives

of people whom she never saw or heard of before.

I am well aware of all the liabilities to which this

statement exposes me, and I make it deliberately,

having practically no doubt whatever of its truth.

My own impression is that the trance condition is

an immensely complex and fluctuating thing, into

the understanding of which we have hardly begun
to penetrate, and concerning which any very sweep-

ing generalization is sure to be premature. A com-

parative study of trances and subconscious states is

meanwhile of the most urgent importance for the

comprehension of our nature."
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Practical Cljen^istry aqd tlje jJrts.

HINTS TO INTENDING AMATEUR
PHOTOGRAPHERS.

Thanks to modern improvements, the fas-

cinating art of photography can now be

»

practiced b}- anyone, no previous knowledge
of chemistry being required, and excellent

outfits can be obtained at all prices, from five

dollars upwards. A few hints to those

intending to join the ranks of the "photo-
graph fiends" may be of service.

We siiould advise the beginner to start in a

small way, with comparatively cheap appa-
ratus, and proceed step by step, buying addi-

tional apparatus as it may be found necessary.
The amateur who attempts the first day he

receives his camera to take a landscape view
in the morning, an instantaneous picture after

dinner, a portrait in the course of the after-

noon, and a flash-light interior in the evening,
will surely come to grief, and consider all

amateur photography to be but vanity and
vexation of spirit. Nothing is better to com-
mence with than an architectural subject,

—
the amateur's residence, for instance,—and in

a few trials, the first of which will undoubt-

edly be failures, he will gain an immense
amount of information regarding time of

exposure, management of the camera, use of

tlie diaphragms, etc., which will be indispen-
sable to his further progress.

Taking everything into consideration, we
would recommend the 5x8 size of plate as the

best to use. It is easy to handle, and gives a

picture in which the details are large enough
to be distinct, while prints of this size when
mounted are of a convenient size to examine
and not too large to lie aroimd the house.

Larger sizes are adapted to particular cases,
while apparatus for taking smaller views only
has the advantages of greater portability and

slightly le.ss cost.

An excellent 5x8 outfit can be obtained

complete for about twenty-five dollars, and is

recommended as the best to commence with.

As one gains experience and interest in the

•irt»
—and the interest always increases at a

very rapid rate,—better apparatus can be

substituted, to any extent that one's purse
will allow, and the old apparatus sold at a

small discount to some other beginner. Of
course the most important part of the appa-
ratus is tlie objective, or lens, and a good one
should be procured before anything else. A
strictly first-class photographic objective for

the above size will cost from twenty to fifty

dollars, although the single view lenses sold

with the cheaper outfits are often most excel-

lent, and give very satisfactory results.

"Wide angle" lenses are indispensable for

interiors and many out-of-door views in con-
fined situations, but the rectilinear landscape
lenses are the best, we think, on the whole,
for such duties as the average amateur is

likely to require of them.

A very common mistake of beginners is to

stop the development too soon. When a

properly exposed plate is placed in the devel-

oping solution, the image soon appears and

is, apparently, perfect in all its details. The

temptation is strong to remove it at once and

wash ofl' the developer ;
if this is done, the

negative, after it is fixed, will be thin and

lacking in detail, and, in fact, quite worthless.

The development should be continued until

the image nearly disappears, and the plate
seems to be spoiled. But it is not, and an

immersion in the fixing bath will bring out a

brilliant negative of the necessary intensity to

make good prints.

It is not worth while to experiment much
with diflerent developers. There is nothing
much better than the ordinary pyrogallic acid

and carbonate of soda, and the average ama-

teur does not usually care to trouble himself

about the refinements of the art. It is better

to become accustomed to one solution and

use it constantly, when uniform results will

usually follow. The same principle will

apply to plates. The leading brands are all

about equally good, and there is nothing

gained by constant change.
No instruction in photography can take the

place of practical experience. There is a

sort of " knack" in the various manipulations
which can only be acquired by practice. The
first attempts of the photographic amateur

are pretty certain to be accompanied by much
trouble and anxiety, antl result after all in a

dismal failure. If one does not forget to pulh
out the slide, remove the cap, or take two

pictures on the same plate, he will do well,

for there is as much nervousness accompanv-

ing the taking of the first picture as in land-

ing the first trout or shooting the first deer.

Practice will soon make perfect, however,
and patience and perseverance will enable

one to obtain photographs which will be

things of beauty and joys forever—or, at least,

until they attain what seems to be the ulti-

mate destiny of all silver prints, and fade

away into oblivion.

+»v

A CHINESE SEED-PLANTER.
The accompanying illustration of an im-

plement for planting seed, so curiously similar

in principle to those of modern times, is taken

from a work on China by Guignes, published
about 1808, and seems to indicate that the

Chinese anticipated some of our supposed
modern inventions in the line of agriculture,
as well as gunpowder, the mariner's compass,
and the use of movable types in printing, to

which they modestly lay claim. It is com-

posed of a box for holding the grain, mounted

upon a frame of bamboo, the lower ends of

which are provided with two small plow-
shares. The rear part of the box, or hopper,
is pierced with two holes, through which the

grain passes into the hollow bamboo rods

forming the back of the framework, which
conduct it to the furrows made in the ground

by the plowshares. This primitive imple-
ment is dragged over the ground by two

men, and, in spite of the clumsiness of its

construction, it must be fairly effective
;

at

least it enables the Celestial farmer to plant
his seeds much' quicker than by dropping
them one by one from the hand. It is an

interesting example of the state of the Chi-

nese civilization, which seems to have devel-

oped up to a certain point and there become

permanently arrested, while the western na-

tions, continuing on, left them far behind.

Whether their modern intercourse with more
advanced nations will start them once more
on a career of progress, remains to be seen

;

but the prospect is at least hopeful.

PRACTICAL RECrPES.
Varnisiung Fretwork.—Use white, hard spirit-

varnish
; it requires no size. The application is to

be made in a warm room. Or, fill in the grain of

the wood with glue size, and varnish with brown,
hard varnish.

Paper or pasteboard m.-ij' be rendered water-

proof as follows: Mix four parts of slacked lime

with three parts of skimmed milk, and add a little

alum
; then give the material two successive coat-

ings of the mixture with a brush, and let it dry.

Filling for NAiL-noLEs.—The following method
of filling up old nail-holes in wood is not only
simple, but is said to be effectual. Take fine saw-

dust and mix into a thick paste with glue, pound it

into the hole, and when dry it will make the wood
as good as new. Often by frequent attachment of

new leather to old bellows-frames, the wood becomes
so perforated that there is no space to drive the

nails, and, even if there was, the remaining holes

would allow the air to escape. A treatment with

glue and sawdust paste invariably does the work,
while lead, putty, and other remedies always fail.

For Cleaning and Polishing Brass.—An acid

which seems to have a peculiar solvent action upon
the oxides, etc., and yet leaves the metallic surface

intact, is oleic, and, when combined with finely-

powdered Venetian red and cleaning fluids, leaves

nothing to be desired. A good formula is : Vene-
tian red, finely powdered, 3 troy ounces; oil of tur-

pentine, 12 fluid ounces; oleic acid, i fluid ounce;
ammonia water, Vi fluid ounce

; alcohol, i fluid

ounce; oil of sassafras, lo minims. Mix; shake on

using. To clean the brass, apply with a rag, and
clean off when dry with whiting or precipitated
chalk.
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Edited by HARLAN II. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

The general outlook over the Chapters of

the Agassiz Association is most gratifying

and encouraging. All our courses of study

are in full operation, and show full classes

and abundant enthusiasm. The interest of

our Chapters always increases as summer

opens, and this year, in many cases, this

interest verges upon excitement. The suc-

cessful Conventions of the New York and

Brooklyn Assemblies, the organization of the

Rhode Island Assembly, the pleasant and

promising start of the Corresponding Geo-

logical Chapter, the large accession of new

Chapters, and the interest aroused among
leading educators by means of the Popular
Science News, are all trustworthy signs of

a quiet, but sure and healthful growth.

A CORRESPONDING GEOLOGICAL
CHAPTER.

As we have before explained, we have in

the Agassiz Association, besides Chapters of

the ordinary sort,
—which are local science

clubs,—another kind, composed not of mem-
bers brought together by the accident of

neighborhood, but by the stronger bond of

a kindred interest. These "Corresponding

Chapters
"

are composed of members scat-

tered, it may be, throughout the United

States, but all engaged in studying the same

branch of natural science. Reports have

been published in this paper from the Grav
Memorial Botanical Chapter, the Isaac Lea

Memorial Chapter of Conchology, and the

Corresponding Archicological Chapter. It

now gives us pleasure to report the organiza-
tion of the Corresponding Geological Chap-
ter of the Agassiz Association, which, begin-

ning February 30 with sixteen members, had

increased by April 7 to twenty-four.
The plan of work and other details are

clearly set forth in the constitution, which we

give in full, not onl}' to make more intelligible

the precise nature and functions of a "Cor-

responding Chapter," but also that it may
serve as a model for future Chapters of a

similar character. This Chapter desires us

to extend a most cordial invitation to all—
young or old, learned or learning

—to unite

with it in its fascinating work among the

rocks; and all who are interested may
address Mr. Amadeus W. Grabau, General

Secretary, 154 Maple Street, Buffalo, N. Y.

The present officers of this Chapter arc an

Executive Council, consisting of Franklin W.
Barrows, President; Amadeus W. Grabau,
General Secretary ;

Frederick A. Vogt,
Treasurer

; George T. Wardwell, and Miss

I. S. Deane, all of Buflalo ; and four

Division Secretaries, viz. : Mrs. E. F. Boyd,

118 Hyde Park Avenue, Hyde Park, Mass.
;

E. T. Liefeld, Ph. B., 53 Avon Street, New
Haven, Ct. ;

H. W. Britcher, 707 West

Street, Syracuse, N. Y., and Rev. J. M.

Keck, A. M., Chardon, O.

THE CONSTITUTION.
ARTICLE I.—NAME.

The Corresponding Geological Cliapterof the Agassiz Asso-

cialion.

AKTICUE 2.—OBJECT.

Mutual assistance in the study oi geology, mineralogy, and

paleontology by means of correspondence and the exchange of

specimens.
ARTICLE 3.—MEMBERSHIP.

Any student of geology, or any ot its branches, who gives
suitable evidence of his ability, is eligible to membership, and,

upon application to the President or General Secretary, becomes

a member of this Chaj>ter and thereby of the Agassiz Associa-

tion, by agreeing to the constitution and paying the annual

fee. Members are recommended to purchase Three Kivgtlimis,

the hand-book of the Agassiz Association.

ARTICLE 4.
—HONOKAKV MEMBERS.

A. Geologists of advanced standing are invited to become

Honorary Members of the Chapter.
B. Honorary Members shall not be required to pay the

annual fee, or to furnish quarterly reports, but will be expected
to contribute such suggestions and advice as they find con-

venient. 1'hey will not be entitled to vote.

ARTICLE 5.
—OFFICERS.

A. The elective oflicers of this Chapter shall be a President,

General Secretary, Treasurer, and an Executive Council, elected

in March of each year.

IJ. The President, who must be a teacher of geology, shall

have general supervision of the Chapter, make an annual

report of its workings (which shall be sent to each member),
and jierform such other duties as are provided in this conslitu-

tion.

C. The General Secretary shall keep a list tif all members
and their addresses; a record of all business transacted by the

Chapter; prepare an annual repoit to the I'resident of the A.

A., and perform such other duties as are hereafter provided.

D. He shall be custoilian ol all the Chapter correspondence
after it has made the circuit ol Uie Chapter, and, at the close of

his term, turn over to his successor all books and papers

belonging to the Chapter.
E. 'rhe Treasurer shall have charge of all moneys of the

Chapter, pay them out only on an order signed by the President

and General Secretary, and make an annual report ot all

receipts and disbursements.

F. The Executive Coimcil shall be composed of the Presi-

dent, who shall be, tx ojfi- ti>, chairman, General Secretary, and

three (3) other members. '1 hey shall have general control ol

the Chapter, and to them all motions, petitions, and plans not

conflicting with this constitution shall be referred for decision.

ARTICI-E 6.—Dl ES.

The annual dues of this Chapter shall be one dollar ($[.oo),

payable in March of each year, which shall be used to defray
current expenses of the Cliapter, as olUcial postage, printing,

etc., and for such other purposes as the Executive Council may
direct.

AltTICLE 7.— IJI VISIONS.

A. The President shall arrange the Chapter into divisions

of not more than ten (10) members, designated by the letters of

the alphabet.

B. Each division shall be under the immediate supervision
of a Division Secretary, appointed by the President, with the

consent of the Executive Council.

C. This oflicer shali attend to the circulation of the reports
in his division, notitying ihe l*resiilent promptly of anj irregu-

larity in transmission.

ARTICLE 8.—RErORT-S OF MEMBERS.

A. Each member sli;ill report on the first of May, August,
November, and Febru.ny —beginning with May ist, 1S90—to

the President, giving the result of his studies and jjersonal

researches in geology, mineralogy, or paleontology during the

previous quarter.

B. The President shiiU, on the loth of the month, or as soon

as practicable, after affixing the Chapter stamp, (or writing his

official signature on the first page in red ink),' send the reports,

securely sealed, to the Secretaries of the respective divisions to

which the writers belong.
C. These officers shall attach to the reports a register of the

addresses and numbers of the members of their divisions

(themselves being numbered one), and circulate them in rota-

tion. At the same time they shall send a postal-card to the

General Secretary, stating when they received and forwarded

each set of reports, and the division to which they belong.
D. Each member shall record upon the register the date of

receiving and forwarding the reports, keep a private memoran-
dum of the same, and inform the Secretary of his division by

postal-card when he received and forwarded the same.

E. No member shall keep this, correspondence more than

three (3) days.
F. The last member in each division shall send the reports

and register to the Secretary of the next division, who will

again attach to them a register of his division, and notify the

General Secretary when he received h,nd forwarded them; and
so on.

G. When the reports have made a complete circuit of tlie

Chapter, they shall he returned to the President for inspection,
and thence forwarded to the General Secretary for future

keeping.
H. I^ight weight paper shall be used in single sheets of the

largest commercial letter size (S%xii inches.) The General

Secretary shall keep each member supplied with a sufficient

amount of paper for all reports, the expense to be defrayed
from the treasury.

1. Each member shall fasten his report together at the top
in some way, writing upon one side of the paper only, leaving
an inch or more margin at the top, so that the reports may be

bound if desired.

J. In case a member—for sickness or any other good cause-
is unable to rejwrt, a notice to the President, stating the reason

of failure, shall be suilicient excuse.

ARTICLE 9.
—EXrUI-SIONS.

Any member who shall be guilty of a flagrant misdemeanor
shall be dealt with in the following manner: The Executive

Council shall constitute a committee who shall have the power
to expel the otVending member, if he cannot show the charge
false, unless the Chapter shall, of its own accord, protest

against said expulsion. Provided, that in case any member of

the Council be personally interested, his place on the committee

shall be filled by the remainder of the Council.

ARTICLE 10.—AMENDMENTS.

Tills constitution may be amended at any time by a two-

thirds v(,>te of all tlie members in good standing.

Note.—Many of the ideas, of this constitution are adopted
from that of the Gray Memorial Botanical Chajjter.

THE COLIRSE IN MINERALOGY.

If the Agassiz Association liail never

accomplished anything besides what has been

done dining the past six months in Professor

Gtittenberg's conrse in mineralogy, all the

efforts in its behali" would have been well

rewarded. No fewer than five hundred vol-

untary students have taken this admirable

course, which places actual specimens in the

hands of each pupil, and requires of each

personal experimental observation and inde-

pendent thought. Under date of April i,

Professor Guttenberg writes: "Your kind

notices concerning my couise in mineralogy
have had good results, especially the notice in

the Popular Science News. The edition

of five hundred lesson pamphlets—-each
accompanied by a case of mineial specimens'
and simple instruments— is already exhausted.

I had not intended to go beyond that number,
for the work really takes more time than I

can well spare ;
but I iiave received latelv

letters which speak in so high terms of the

course, and others expressing so great dis-

appointment at its limitation, that I have

resolved to issue another edition as soon as I

shall have finished my work on the third

grade, which will be by May i. I am also _

much pleased with Santa Claus. The

paper, so fidl of bright things, cannot fail

to be of great interest to the children, and

must exert a good influence. I only wish

that more space than the two pages could he

given to the Agassiz Association."
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A WONDERFUL RECORD.
SIX ABLE MEN GRADUATE FKOM A SIXGLE

A. A. CHAPTER.

Chapter 46, of Walpole, Mass., is siifler-

ing temporarily from the dispersion of its

leading members
;

but it is worth while to

note the places to which these members have

gone. The President left to become a teacher

of science in the Taunton High School
;
the

Vice President to become an instructor in

chemistry in the Massachusetts Institute of

Technology ;
the Secretary to assume the

superintendence of the chemical factory of

W^illiam H. Swift & Co., Boston; a fourth

member is superintendent of the Wal|)ole

Chemical Company ; the fifth is superin-

tendent of schools in Westborough ; and the

sixth is a senior in the Institute of Technol-

ogy.
"

]iy their fruits ye shall know them"

may apply to societies as well as to individ-

uals.

INFLUENCE OF THE AGASSIZ ASSO-
CIATION ON SCHOOL TEACHING.
No one, however young, who has once

been led to study any natural science in the

natural—and therefore right
—manner, /. e.,

by means of his own senses and faculties, can

ever be satisfied with that futile attempt at

education known as rote-teaching. Probably
no one who has been for six months a mem-
ber of any live Chapter of the A. A. will

ever sit contentedly before a teacher who
imdertakes to teach him natural history by
the ear alone. The ver^ spirit of our Asso-

ciation is a constant protest against mere

book-work. The A. A. does not foster docil-

ity, but promotes intelligence. It is diamet-

rically opposed to dogmatism of every sort,

(iradgrinds who try to use Agassi/, boys and

girls as pitchers into which to pour a stale

decoction of facts, will find that they have

undertaken a difiicult task. The following
extract from a letter written by a bright

schoolboy, whose name is, of course, not

given, illustrates this forcibly, and is only a

sample of hundreds which prove to our satis-

faction that the methods of the A. A. lead to

freedom and independence of thought.

"Mineralogy will be our principal study.

I hope to get the greater part of the two

higher classes of the school into our Chapter
before we begin, as we shall take up a

.sys-

tematic course in mineralogy, of which I

shall liave charge. I shall also try to bring
it about that natural history be given up in

this school, for I know from myself that the

hour now devoted to that is the one in which

we all feel least interest. Thus we had, for

instance, the 'Monkey Tribe' as a topic. A
chart was hung up containing pictures of the

different species. Then the teacher either

read all about the monkeys, or else wrote a

long essay about them on the blackboard,

which we then had to copy and learn by

heart for the next lesson. This, you will see,

is the way a boy becomes averse to this hour
—

always dreading it. Now, if this hour be

given up during the school session, and taken

every Friday evening among us boys, where

there are no ceremonies to he gone tlirougJi

with before a question can be asked, and

where we have only voluntary members, I

will wager that each pupil, while he may
know nothing of the booki will know all

about the ?nonkcys at the end of a month ;

while, by the present metliod, he knows at

the end of a 3ear almost as little, even of the

book, as he knew at the beginning, and about

the animals—nothint;."

EXCHANGE NOTICES.

I wii.i. send eggs, minerals, fossils, snakes,

or anything I can find in Southern ("alifornia,

in exchange for books on astronomy.
—Geo.

HoYT, El Modena, Cal.

Minerals, fossils, woods, Indian relics,

and various papers, for minerals or stamps.—L. L. Lewis, Drawer 107, Copenhagen,
N. Y. ^^
CHAPTER ADDRESSES, NEW AND

REVISED.

It gives us pleasure to record the accession

of a number of new Chapters. In presenting

the following addresses, we would suggest

that our Chapters send to these new friends

letters of welcome. They will all be very

glad to receive suggestions regarding methods

of Chapter work, the conduct of meetings,

planning of excursions, etc.

No. of
No. Name. Woinbcrs
210 HarriHtiuiK, Penn. A li

Wllliain lleiKii'-r, 3 S- Kront St.

Ml Bumilo, N. Y. E ; 24
Ainadciirt (Irnliau, l.%4 Maple St. (CttrreitpondiHg

Gentoffical Cttiipfer.)
212 Indepnxlenee, lo. A ... (>

Jolin I! Uelstir.

532 Toronto, Canada. (; II

W. H. JlrNahn, 4 Haivanl Ave.
3f4 West lirlilKCwater, Mass. A 20

MlHH Alice It. Tower, liox 74.

89 NewVork.NV. C .5

MlB« Cinicc Knpfer, 123 E 78tli .St.

4% Dorcliestcr, Mass. A I.')

Miss Cora Sti<-knoy, Louilianl St. (Asliiiiont
Hall Chapter.)

578 Inillanapolls, Ind. I) fl

Walter S. Uolililns, 12 W. North St.

732 St. I.ollia, Mo. F (i

Wni. A. BramlenhurKer, 2348 Hickory St.

8 Molille.Ala. A 4

Miss Mary M. Friend, 3.V) (iovcrnnient .St.

18 Sauk Centre, Minn. A 8

llaiTy Tobey.
31 North Amherst, (J. A 10

Arthur J. Earl, Box .Vi.

.W Plillailelphia, Penn. D 4

M1.1S May C. Kri(^k, 1714 Franklin St.

502 San Anjfclo, Tex. It 9

Mrs. C. K. Stenger.
83 Portland, Me. A 6

Daniel E. Kerr, 28 Emerson St.

71 Plalnville, Conn. A 27

Itrayton S. Lewis, Itox 172.

S3 North Canaan, Conn. A 20

Joseph S. Adam, Es(i.
22!) Littleton, Col. A 4

Hohert K. Hill.

SKI Far llockawav, N. Y. A (i

IJrhlgliani Curtis, eare Dr. Edward Curtis, 120

Itroadway, New Yoik Clly.
108 New Itritain, Conn. A l!l

,Io». E. Marvin, State Normal S(;hool.

110 Elgin, III. A 8

.lames l>an>rcrflelil, .Jr., 248 Summit St.

128 Eaton, O A 4

Clem Reynolds. (Preble Co )

4*<

Reports from the Sixth Century (Chapters

501-600) should reach the President byjuly i.

CONVENTION OF THE MASSACHU-
SETTS ASSEMBLY.

The programme for the annual Convention

of the Massachusetts Assembly, called at

Fitchburg, May 30, is as follows :

1. Address ot Welcome. . Rev. Wiliiain H. Pierson, of Chapter

[4S, Kitchburg:

2. Response A. H. Hall, President Massachusetts Assenddy
3. Address—"The Agassi/, Association" H. II. Ballard

4. Address—" ThcStudyof Botany ".Prof. p> Adams Ilartweli

5. Comnlunications from otlier Asseinbiies.

6. Reports from Chapters of the Assemblj'.

7. Annual Business Meeting.
S. Repoits of Officers.

At the close of the Convention, 2.30 P. M., excursion's to

VVachusett Mountain, Rollston Hill, and Pearl Hill.

At tlie time of this writing, it is too early

to state whether this pi-ogramme has been

exactly carried out, but the Assembly pro-

poses to issue a full report of its proceedings
in a neat pamphlet, one copy of which will

be sent dec to each Assembly Chapter. The

price to those outside will be 3> cents. The

pamphlet will also include a iiistory of the

Assembly, its constitution, list of members,
and list of officers for 1890-91. Every Chap-
ter in Massachusetts is cordially invited to

unite with the Assembly. The annual fee is

50 cents "
Q^r each ten members or fraction

thereof." Letters of inquiry should be sent

to Mr. H. M. Ballon, Sec, 13 Claremont

Park, Boston.

We give the following schedule, not only
to show the admirable work of the Barton

Chapter, but also as a suggestion to all other

Chapters of what they may undertake with

profit.

FLAN FOR STUDY OF GEOLOGY,
BARTON CHAPTER, No. 29, A. A.,

nOSTON (U), MASS., 1SS9.9O.

Chemhml Elements Mi-s. Lowery
Physieal Pn)pertles Mrs. Aloore

Mrs. Boyd

G. II. liartcin

Mr. Kay

Oct.
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May 19. Tin ; Iiow prep;\re() for use I j, p
Zinc; how prepared for use (

'

June 2. Story of a fern , Coal Master Weed

.Story of a diamond Dr. D. F. J.lneoln

June 1*J. Soapstone, uses and liow mined

Other miiieral.s asiied for by class

June .30. General review.

THE A. A. HILL AND DALE CLUB.

The " Hill and Dale Club" is composed
of Chapters and members of the Agassi z

Association living within a radius of fifty

miles of Elizabeth, N. J. Its purpose is to

lea^ its membei's on a systematic series of

excui\sions to such points of interest as can

be visited in a single day. Since March

39 the Club has visited Fort Lee, Belle-

ville, Bergen Hill, Castle Point, Newark,
O'Roui-ke's Quarry at Orange, and Farming-

dale, all in New Jersey, and New Rochelle,

Van Cortland, and Fordham, in New York.

The next excursion is set down for Satur-

day, June 7, when the Club will visit

Metuchen, N. J., to investigate the clay-pits,

and to make botanical reseaiches, under the

guidance of Rev. L. H. Lighthipe, President

of the New Jersey Assembly. It is proposed
to take the train on the Pennsylvania Rail-

road, for which New York passengers must

leave the foot of Coiu'tland street at* 9.30
A. M. The fare for the round trip is $1.35.

On June 14, Mr. T. G. White will con-

duct the excursionists on a botanical and

entomological trip to Richmond Hill, N. Y.

The Club will meet at Long Island ferry-

house; foot of E. 34th street, at 10.30 A. M.

Fare, 40 cents.

On June 21, under the care of Miss E.

M. Watcis, of the Plainfield Fi-anklin School,

and via the Central Railroad of New Jersey,

(Liberty street. New York, 8.45 A. M.), an

interesting botanical excursion will be made
to Plainfield, N. J. Exclusion fai'e, $1.00.

The last excursion of the month is to be

on June 38. Destination, Paterson, N. J.

This will be geological, and led by Mr. G.

S. Stanton, via Delaware, Lackawanna &
Western Railroad, Baiclay street, 9.00 A. M.

Faie, 70 cents.

To all of these excursions all members of

the A. A. are coi'dially invited.

REPORTS OF CHAPTERS.
20, Fairfield, la., [A].—Along with the general

prosperity of Iowa Chapters, we have not been

neglected. During the summer we profited by the

presence of two of our leading members, who had

just completed their medical education, and were

qualified to give us some very interesting lectures.

They prepared and articulated the skeleton of a

horse and presented it to the Chapter. I refer to

Dr. J. Fred. Clarke, now resident physician in the

Hospital of the City of Philadelphia, and Dr. C. C.

Cottle, now practicing at Marshalltown, Iowa. We
have also had with us, during a large part of the

year, another of our charter members, John G.

Spielman, C. E. We were well represented at the

sixth annual Convention of the Iowa Assembly,
where we won the second diploma.—Carrie Lam-
son, Pres. ; Bhula West, Sec.

27, "High School Naturalists," Pittsburgh, Pa.,

[A].—Our Chapter is divided into three sections—
botanists, zoologists, and mineralogists. The bota-

nists meet once a week, and have devoted their time

thus far to mounting and arranging the plants in

the "Naturalists'" herbarium. Today they under-

t6ok their first collecting trip. The expectation of

discoveries was not so great as the impatience to see

something green and to sniff the spring air. Some

hepaticas, Virginia saxifrage, rue-anemone, whit-

low-grass, and, of course, dandelions and chickweed,
were found in blossom. Woodpeckers and robins

were seen. Rotten stumps yielded large black

wood-beetles, different species of centipedes, co-

coons, ants, spider-nests, beetle-larva;, and other

creatures. All were eager to collect anything that

showed or promised life. Even an immense bumble-

bee was discovered, just rubbing his eyes and sleep-

ily looking out into the world. Thus it was not a

bad day, after all. The zoologists have each an

animal or a group of animals assigned to them for

study; they make their reports at the monthly

meetings. "The American Pearl Clam" was one

of the interesting papers read at the March meeting,
and beautiful specimens of the shells (a species of

unio) and pearls were exhibited. The mineralo-

gists study Prof. Guttenberg's course. A committee

is now busy preparing for a spring meeting of the

society, to which all the members of the Higli
School will be invited.—G. G.

29, Barton Chapter, Boston, Mass., [U].
—We are

still alive, and just as enthusiastic as ever. The

year 1S89 has been very prosperous. We have, at

present, thirty-seven active, members—eight more
than at the time of our last report. We have held

twenty-three meetings this year; the one which

occurred on the 17th of June we made an all-d.iy

excursion to Waverly Oaks, a charming spot within

a few miles of Boston. We voted that hereafter we
would keep this day for our field d.ay. In January
we began a systematic course in botany, under the

direction of Mr. J. H. Sears, of the Peabody Acad-

emy of Science, Salem, Mass.- Papers were read by
our members—for we were fortunate in having a

number of botanists. Mr. Sears gave us three

talks during the course. Our members living out

of town kept us supplied with flowers. The season

seemed to I'avor us, also, for wild flowers bloomed

very early. This course finished witii the last meet-

ing before the sutnmer vacation, June 24th. At
this meeting it. was decided to begin to work for

future cabinets, so different members were chosen to

take charge of difterent departments. We bid fair

to have a fine herbarium, and good scientific collec-

tions of beetles, minerals, rocks, fossils, and shells.

In the spring we started a set of "outings" for

Saturdays and holidays. We sold season tickets at

fifty cents to those who did not care to join the

Chapter work, but wished the benefit of the outings.
We always had some object in view—either geology,

zoology, or botany. We -had twenty-one outings

during the spring and fall, and one of our greatest
benefits was the promotion of kindly feeling between

the Chapter members. One of our most enjoyable

days was spent at Fitchburg, Mass., on April 30,

when Prol". E. A. llartwell showed us the beauties

of RoUstone and Pearl Hills, and Mr. F. A. Marble

kindly gave us the use of the rooms of Chapter 48.

We held no meetings during July, August, and Sep-

tember, but our members did not forget to work for

the Chapter. Fossils came from Waterloo, N. Y.,

Illustraling the Sallna, Chemung, and Hamilton

groups. Moths and beetles were searched for with

cyanide jars under electric lights. Two of our

members hunted in that enchanted field for mineral-

ogists in the vicinity of Paris, Me., and came home

laden with pink and green tourmaline, albite, mus-

covite, lepidolite, quartz crystals, greasy and rose

quartz, triphylite, cookeite, cimolite, cassiterite, and

beryl. Another member visited Nova Scotia, in the

vicinity of Blomldon. Our first meeting in the fall

was held on October 7, when the Chapter unani-

mously voted to take up the study of geology for

this year's work. Our Committee of Instruction

laid out a course based somewhat on the plan of

Master H. L. Clapp's book, No. XV. in "Guides for

Science Teaching," only our plan is very much
more thorough, as that was meant for a class of

children, while our Chapter is composed of adults.

The first meeting was devoted to the chemical ele-

ments contained in minerals; the next meeting to

physical properties, structure, hardness, etc.
;

the

third to crystallography, Mr. George H. Barton, of

the Massachusetts Institute of Technology, givlni,'

this talk, illustrating the subject fully with models.

Then began our work. Specimens of difterent kinds

of granite were given out, one to each member,
with a card explaining "I Ian for Study," for each

to tell what he or she found in his or her specimen.
No names were called for—simply how many differ-

ent kinds of minerals each found, and the general
characteristics. At the next meeting each member

reported. Then came a meeting devoted to quartz

(all kinds) and feldspar (all kinds), showing the

constituents of binary granite. We had papers on

the uses as well as the kinds, to bring In the practi-

cal side. At our next meeting we have mica and

hornblende (amphibole family), to sjiow tlie kinds

of granite. Then we shall give out all the accessory
minerals found in granite, to be studied just as the

granite specimens were. Then will come the allied

rocks of the inore basic order—syenite, diorlte, dia-

base, etc. Other rocks will be taken up in the

same way, and we hope before next June we shall

know something of the foundation beneath us.

(^lestions are alw.iys given out on the subject of the

evening to be answered at the next meeting. If

any Chapter thinks this plan helpful, we should be

glad to pass it along; also our botany plan of last

year. We have three members who are taking

Prof. Guttenberg's course in mineralogy, two Prof

Cassedy's course in chemistry, and one Mr. Alex.

Wight's course in botany-. On Fast Day, April 4,

we spent a very enjoyable and profitable afternoon

at the observatory on Blue Hill, Milton, Mass. Mr.

H. H. Cla3'ton explained very minutely and clearly

the workings of the meteorological instruments

used in taking observations at the observatory.

We note in the observations recorded by the Chap-
ter that hepatica was picked as early as March 27,

and late as November 4, 18S9. Pansies were picked

in open air In Hyde Park on December 25. We
have joined the Massachusetts Assembly, and hope
to meet delegates from all the Massachusetts Chap-
ters at the next General Convention.—Mrs. R. S.

Beaman, Pres.
;
Ella F. Boyd, Cor. Sec.

, _^», -.

Friction Caused iiv Electricity.—A curious

phenomenon, in virtue of which electric cars are

aided in ascending heavy gr-ides, is alluded to by

Joseph Wetzler in his article on "The Electric

Railway" in the April Scribiier. This phenome-
non, which was probably first observed by Leo

Daft, at his works in Greenville, N. J., in 1S82, is,

that, when the current passes from the car wheel to

the track, it causes an increased friction or resist-

ance to sliding between them, the result of which is

that slipping is to a large degree prevented, and

heavier grades can be attempted. The explanation
of this phenomenon, though not completely estab-

lished, seems to lie in the direction of a slight weld-

ing action which takes place between the wheel anil

the rail, caused by the heat generated by the current.
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be expedient for the Pharmacopooial commit-

tee to comply with this suggestion, but we
warn them that, if they wish to escape gen-

eral complaint, they must couple every metric

expression with its equivalent according to

the system now in use
;

no mere table of

equivalents will be satisfactory." We have

no doubt that this voices the Sfeneral feelin<j

of the medical profession. Tlie time lias not

come for substituting the new system for the

old in the PharmacopoMa, but it is good

policy to put the two side by side. This will

gradually "educate" physicians and drug-

gists to the merits of tlie metric S3stem, and

be a stepping-stone to its complete adoption
in "the good time coming:."

SOME CURIOUS EFFECTS OF
ATMOSPHERIC EROSION.

In the Department of Arveiron, near the

town of Montpellier-le-Vieux, in France,
occur some remarkable geological formations

illustrating the effect of erosion, and dupli-

cating, on a small scale, the familiar forma-

Hons of Colorado in this country.

J-L- I I — J l
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Fig. I.

These formations are described and illus-

trated in La Nature by M. Mautei,, who
has explored this comparatively unknown

region quite thoroughly. The surface rock

is of limestone and dolomite, and the eiosion

is probably due more to the action of water

and frost than to the mechanical action of

wind-blown sand, which has carved out so

many fantastic figures among the Rocky
Mountains.

The natural bridge shown in Fig. i is

about ten feet high and eighteen wide, with a

minimum thickness of about two feet in the

rock composing the arch overhead. A cart-

path traversing the locality passes through
the arch, thus saving a considerable distance.

In Fig. 2 a more extensive view of this

savage region is given, showing the shapes
into which the rock has been carved, which

closely imitate the ruins of an ancient city.

The resemblance is increased by the fact that

many of the formations are pierced entirely

through by natural agencies, thus imitating
doors and windows. In the foreground
stands a column, or natural obelisk, forty-five

feet high ; and the surrounding scenery is

Fig. 2.

said to he of the wildest and most fantastic

description. A natural dungeon is found at

one place, and one mass of rock is pierced in

two places so as to form an excellent figure

of a camel. Numerous otlicr columns, simi-

lar to the one shown in tlie engraving, also

occur
; and, from M. Martel's description, it

would seem that the locality was well worthy
the attention of geologists.

[Special Correspondence ot Popular Scinirp Xt'irs.l

PARIS LETTER.
No very important scientific question is Iicing at

present discussed in our circles; even Brown-

Scquard's experiments are somewhat neglected, and

few persons ciioose to investigate ttie matter. Each
one works in his department, and at present nothing

startling has been recently started. It proves a

good moment for the perusal of Renan's last book
on the " Future of Science." This book was written

in 184S, and various circumstances have delayed its

appearance. It must be confessed that it is of more
interest to the historian than to the scientist—the

experimenter. However, it is, of course, very

pleasantly written and largely thought, so that it is

really a suggestive book.

Darwinism is slowly getting on in France.

Thirty years have now elapsed since the publica-
tion of Origin, and the clamours are somewhat
abated. One cannot howl thirty, years; and, in

fact, if only a theory contains some trutli, time

ensures its acceptance, however badly it may have

been received at first. But in France, queerly

enough, the Darwinian ideas are gaining silently.

Save two or three writers, who, in some papers,

(Revue Scientijique interalia), now and then make
their readers cognizant of prpgress recently achieved

in this department of science abroad (especially in

England and the United States) ;
and save some

ultra-radical politicians, who think that Darwinism,

materialism, and so forth, are the same thing, an<i

who foolishly and ignorantly twaddle in theories

they hardly understand and thoroughly misapply,—
the young naturalists seem to keep their ideas to

themselves. The reason is not a difficult one to

find. The officials are not in favor of Darwinism,
and it is better to keep aloof—in appearance—from

the unwelcome doctrine. But, certainly, when some
of them are no more, Darwinism will be flourishing.
Darwinian books are being translated in French;
Wallace's Darwinism, Romane's Menial Kvoliition in

Man, Gedde's Evolution of Sex, and others, will

shortly come out. and stimulate the dispersal of

Darwinian thought.
Amateur photography—to pass from philosophi-

cal grounds to very practical pursuits—thrives

splendidly in France. The number of amateurs is

gaining every day, as a result of the numerous and

cheap instruments which have been devised for

them, and they really do the thing well. Special

reviews and books have proved necessary, in order

to allow them to keep abreast with the progress of

science, or art; for it must be noticed that they hate

routine, and want the very latest methods and

improvements. One of the best makers of photo-

graphic apparalus, M. Fleury Hermagis, has just

written one of these books,—and a capital one it is,

—under the title of Traite des Ivxciirsinns Pholo-

graphiqites, which is specially offered to travelling

amateurs, and contains sound advice on the techni-

cal part of the operatipns
—the whole is described in

the very minutest detail—and on the artistic side of

the question. This is a very important part of the

subject. Photographs are exact, of course, but thcv

may be made artistic without any alteration of

truth. This book, published by the Societe de Edi-

tions Scientifiqiies, meets with a great success, and,

if your readers are also photographo-philes, it would

certainly prove interesting and useful to a great

number.

The transactions of the 1S89 international scien-

tific meetings in Paris are appearing in turn. The
last ones I have met with are those of the congres

of hygiene, zoology, and colonial matters. It is a

pity that the different transactions are published by

any variety of publishers, in dilTerent sizes, on dif-

ferent paper, and with different types. In 1S7S all

the transactions of the thirty-two or thirty-six scien-

tific meetings were published by the same printer,
—the state printing-office,

—and this uniformity was

very pleasant to the eye. There is a good deal of

useless matter, if not rubbish, in the hygiene trans-

actions. Ilygienists love to hear their own voice ;

they are addicted to over-elegant language ; they
have literary pretensions. In scientific matters,

clearness is the suitable literary quality. The

zoological transactions are good, and contain mucli

useful information and discussion. The two main

documents are the report of M. Fischer on geo-

graphical distribution and of M. R. Blanchard on

zoological nomenclature. M. Fischer's task con-

sisted mainly in calling the attention of the 230

zoologists assembled in Paris to the points which

present the most interest in the line of distribution,

ancient and present; on the insular faunas, espec-

ially when the Islands considered arc far from all

main land, and have, most likely, never been con-

nected with it, (such as volcanic islands, of which

the Hawaiian group affords a very interesting sam-

ple) ;
on zoological connections—paleontological

and actual—between Northern America and North-

ern Europe; on the extinct race of horses in the

United States; on Wallace's line in the Malay
Archipelago, etc. M. Fischer's report is a very able
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document, which should be attentively read by all

zoologists setting off for some distant scientific

expedition, in order to learn which points
—besides

those they intend to stud^'
—are of general interest,

and which call for facts and documents supple-

mentary to those already obtained. Since Darwin's

views have been made known, many points in

natural history have acquired a leading interest,

and those to whicii M. Fischer alludes are promi-

nent among all for the theory of dispersion, varia-

tion, and natural selection. M. R. Blanchard's very

elaborate report is also a very useful one. Unfortu-

nately, the meeting was not able to discuss it

thoroughly, ancl in 1892, at the next meeting, the

discussion is to be resumed. Steps must be taken,

by a common action of all zoologists of note and

repute, to prevent some maniacs from constantly

altering the names of the oldest known species,

under the pretense that they are revising the group
or family, as the case may be, and confusing all

zoological notions. The example has, unfortu-

nately, been set by a great authority
—
by Linnieus,

who renovated the whole nomenclature. The ten-

dency is now to do away with many of the names

be has imposed, and to revert to the former ones,

and it is fair the thing should be done.

Psychologists will be interested in reading a small

work by Guyau on the origin of the idea of time,

and another by Tissie on dreams generally consid-

ered. Both of these books have been issued by
Alcan in Paris, who has also published a work by
Lombroso on criminal anthropology. Lombroso is

the head of an Italian school of psychologists who
hold that criminals belong to a definite abnormal

anthropological type, and constitute a human

variety. His ideas are but very reservedly accepted

in France.

One more book I must signal on modern chemis-

trv, by A. Trehault, on the comp.nrison of the

atomic theory with the equivalent notation. The

author discusses freely the advantages and incon-

veniencies of both systems, and concludes in favor

of the atomic notation, as might well be expected.
II.

Paris, April 22, 1S90.
*^>

[SpLcially Olisirved for I'oputar Stirnee Xeini.]

METEOROLOGY FOR APRIL, 1S90.

I TKMl-KHATUKK.

AVERAOK TllEKMOMETEH.

At 7 A. M 41.7/
At 3 r. M S1.yo"
At 9 1-. M , 4j.5i'
Wholu Mmilli ... J 46.7^'
Seconil Average . . .1 45.92"

Last 20 Aprils . . .
.; 45.0^1°

Second Average . . . 44.38°

l..owest. Highest. Range.

JO-

30'

i"'

3U"

3S.17'
' in 1874.

37-7'°

6l*

7»'

ill 1S7S. i

50.0 1-

3"

3'°

27°

"244

12.30

The month has been warmer than usual, and

remarkably fair for April. The lowest point reached

by the mercury, at the hours of observation, was

30' ,
on the morning of the 2d and evening of the

5th. The highest was 72",.gn the 23d. The first

day was the coolest, with an average of 36.33°; the

2d was nearly the same. The 24th was the warmest

day, averaging 63". The 23CL and 30th were also

warm days. The entire month was 1.69° warmer

than the mean of the last twenty Aprils, which give

a ratige of 12.44', as shown above. The lowest

daily range was only 2", on the 9th ;
the highest

24^', on the 6th. The excess of heat since January
I has been 503°, a daily mean of 4.19"

—a remarka-

ble excess for the first third of the year.

SKV.

The face of the sky, in 90 observations, gave 63

fair, only 5 cloudy, 16 overcast, and 6 rainy,
—a per-

centage of 70 fair, the highest in the last twenty Mass.

Aprils. The average fair in April has been only study.

4S.5, with extremes of 32.2 in 1S7S, and 70 in 1890

and 1S72. The sky was (air, almost without inter-

ruption, from the nth to the 23d;
—remarkable for

showery April.
PRECIPITATION.

The amount of precipitation the past month,

including 2 inches of melted snow, (which fell on

the first morning), was 2 66 inches, while the aver-

age for the last twenty-two Aprils has been 3 87

inches, with extremes of 1.20 in 1869, and 850 in

1870. There was no trace of rain from the loth to

the 24th. The largest amount at one time was .95

inch, on the 27th; nearly the same amount fell on

the 9th. The amount since January i has been

9 56 inches, which is a little above the mean

(19 02) for those four months.

PRESSURE.

The average pressure the last inonth was 30 044

inches, with extremes of 29.53 on the 9th and loth,

and 30.38 on the 2d and 26th,—a range of .85 inch.

The average for the last seventeen Aprils has been

29.904, with extremes of 29.767 in 1884, and 30.078

in 18S6,—a range of .311 inch. The sum of the daily

variations was 6.10 inches, giving an average daily

movement of .203 inch. This average the last

seventeen Aprils has been .178, with extremes of

.139 and .239. The barometer has been unusually

high for April, in harmony with the usual fair sky

in such connection. The largest daily movements

were .51 inch on the 4th and 5th, and .42 on the 9th

and 27tli.
WINDS.

The average direction of the wind the past month

was W. 41° i' N., ornearly N. W., which is a very

near average of the last twenty-one Aprils, viz.,

\V. 40"-' 50' N. The extremes have been E. 15° N.

in 1877, and W. 9" 35' S. in iSSo,—a range of 114" 35'

from a near N. by E. to W. by S., or nearly ten

points of the compass.

In general, the present April has been dis-

tinguished for a fair sky and high pressure, for

small precipitation and moderately high tempera-

ture, which, in connection with a remarkably warm

winter, has given us a spring about one week earlier

than the average for the last eleven years. That in

1886 is the only one earlier than the present. Those

in 18S3, '84, and '85 were ten or twelve days later

than the present.

COMPARATIVE METEOROl.OCi V OF NEW ENGLAND
FOR MARCH, 1890,

gathered from the Jiiiltetin of the New England

Meteorological Socitty. The temperature and pre-

cipitation are presented in the following table. State

by State, with that of all combined, under the title

of New England. That of Natick is also subjoined.

The average temperature of March, at twenty-four
stations in New England, having records of over ten

years, is 3 17'^; that of Natick for twenty years is

32 57". Departures, .9° below and 1.81° above.

The warmest station in New England was at Salem,

Mass., 39 3°; the coolest 20", at West Milan, N. II.

The highest daily point was 73 ", at Taunton, Mass.,

on the 13th ; the lowest —22*^, at West Milan, on the

4th ;

—a range for March of 95". The greatest pre-

cipitation reported in New England was 10.31

inches, at Fall River, Mass.
;

the least was 2.54

inches, at Northfield, Vt. The mean precipitation

for March at thirty-two stations in New England,

having records for more than ten years, is 4.04

inches; that at Natick in twenty-two years is 5.52

inches;—showing departures the present March

of -t-2.24 and +4 38 inches. Only two stations in

New England reported a higher precipitation than

Natick, viz., P'all liiver, 10.31 inches, and Plymouth,

10.14 inches. The table will bear careful

1)
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The Constellations.—The positions given liold

good for latitudes differing not many degrees from

40" north, and for lo P. M. on June i, 9 P. M. on

June 15, and S P. M. on June 30. Bootes is in tlie

zenith. Libra is on the southern meridian, about

halfway up, and Scorpius is a little below and to the

east of Libra. Sagittarius is on the southeast hori-

zon. Corona Borealis is near the zenith, to the

southeast. Hercules is high up in the east, and

Aquila is below it. Lyra is about halfway from

horizon to zenith, a little north of east, and Cygnus
is below Lyra, in the northeast. The bright stars

in Ihe head of Draco are in the northeast, high up.

Ursa Minor is on the meridian, mainly between the

pole and the zenith. Cepheus is a little below and

to the right of the pole star, and Cassiopeia is near

the horizon, a little east of north. Auriga is just

setting, about 20° west of the north point. Ursa

Major is in the northwest, high up. Gemini is

setting, a little north of west; Cancer is a little

above, to the left; Leo is above Cancer, and nearly

due west. Virgo is in the southwest, about halfway

up.

Lake Forest, III., May 3, 1890.

M.

Correspoijdeiice.

Ilrief cflmmvvi'ations upon suhjects of scientific interest

will he weicnmed fri'm aity tf/t(irter. Tlie editors do not neces-

Sftrily indorse all views and statfrnents presented by their

correspondents.

SAFETY IN PREPARING OXYGEN.

Editor of Popular Science News:

An editorial in the current number of the Popu-

lar Science News notices a disastrous accident

that occurred while oxygen was being generated in

a public school at Lexington, Illinois. As I am

deeply interested in the subject of science teaching

in public schools, I sincerely regret both the fact of

such accidents and the publication of them, unac-

companied by a statement of such precautions as

will help to prevent their recurrence.

During the past eight years, each one of more

than one thousand students—mostly girls
—has gen-

erated oxygen at least eight or ten times in our

laboratory here, without a single explosion occur-

ring. Therefore, I hope you may find place in your
valuable journal for a brief account of how we avoid

such accidents, in order that all may be encouraged

in performing such simple school experiments as

may serve to stimulate the minds of the young with

facts that enrich intelligence and excite mental

activity.
•

The explosions that occur while generating oxy-

gen are usually attributed to charcoal dust as an

adulteration in the manganic oxide; but a far more

common source of danger consists in the fact that

careless druggists sometimes sell "black antimony"

(antimonic sulphide) for manganic oxide—the two

resembling each other in being black and pulveru-

lent. "Black antimony" and potassium chlorate

are constituents of some exceedingly powerful ex-

plosives, and any attempt to generate oxygen from

such a mixture proves disastrous—as the writer

knows by personal experience.

In order to avoid the possibility of such accidents,

a small quantity of the oxygen mixture should be

heated in an open receptacle
—a common tin tea-

spoon answers the purpose well. If either anti-

monic sulphide or charcoal be present in dangerous

proportions, the violent combustion resulting will

manifest that fact without doing any harm. If all

materials for generating oxygen be thus tested

before they are put upon the laboratory shelves,

there need be no fear of such sad disasters as that at

Lexington ; for, with such precautions, generating

oxygen is far less dangerous than the necessary

daily experiment of lighting an ordinary "coal-

oil" lamp. Very truly yours,
Geo. R. Kleeherger.

State Normal School. San Jose, California,
March 24, 1S90.

[Note by the Editor.—Another cause of explo-
sions in preparing oxygen gas, is from the delivery-

tube becoming stopped up by particles of solid

matter carried over mechanically. We have even

known a small lead tube to fuse from the heat of

the escaping gas. The precaution of using large-

sized delivery-tubes is obvious.]

"THE EVOLUTION CLUB" OF CHICAGO.
Editor of Popular Science News:

A FEW gentlemen in this city, believing that

science can be advanced in a manner at once socia-

ble and pleasant, recently issued a call for a meeting
of scientific men to form a club with the above

name. On the first evening there were forty-two

present, and twenty more will attend the next meet-

ing. The plan of the exercises is somewhat novel.

We meet at one of our best hotels, the Tremont

House, at 6 P. M., and at 6.30 P. M. sit down to an

excellent dinner, after which short papers are read

and addresses made until 9 30 P. M., when, without

any parley, the president declares the meeting ad-

journed. An executive committee of five members

manages all details. It appoints a new president
for each meeting, selects the subject for considera-

tion, and chooses one or two persons to lead in the

discussion. The leaders are allowed fifteen minutes,
but subsequent speakers only eight minutes. This

insures condensed and terse statements, and, es-

pecially with such comfort as a cigar can give to

those who smoke, prevents the exercises from

assuming a wearisome and monotonous character.

The meetings are held every alternate Wednesday
evening, and the expense is $1.00 for each dinner,

and $1.00 per year to cover the cost of stationery
and printing. The name of the club was chosen

because it may with propriety include every subject
of living interest at the present time, and because it

is well adapted to influence, in some degree at least,

the selection of members. The society is not de-

signed for direct missionary work. Indeed, it

would seem cruel to inveigle a heathen into such a

society, and then, fifty against one, maul him to

mummy. The design is rather to so cultivate the

members, by mutual aid, that one may overcome a

thousand. H. D. Garrison.

Chicago, III.

QUESTIONS AND ANSWERS.

Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

Subscriber, Allegheny, Pa —In dissolving potash
lye in water, the temperature of the liquid nearly
reaches the boiling-point. What is the cause of the
heat ?

Answer.—The caustic potash unites chemically
with the water, and, as in all chemical reactions
where atoms combine with each other, a definite

amount of heat is generated.

B. S. T., Michigan.—What becomes of the energy
of running water after it reaches the ocean.'

Answer.—The energy radiated from the sun raises
the water from the ocean to the higher levels of the
land. A mass of water at any distance above the
se.a-level repre-sents so much potential energy. As
the water falls back to the ocean-level, it gives out
this energy, which is finally converted into heat by
friction, either directly, or by an intermediate trans-
formation into work or power, as illustrated in every
water-mill.

B. T. H., Kansas.—A travelling showman in this

vicinity has been amusing his audiences by lightinL;

cigars, gunpowder, etc., with an icicle. There is.

apparently, no deception, and perhaps you can ex-

plain how it is done.

Answer.—It was undoubtedly accomplished by the
aid of a small bit of metallic potassium or sodium,
concealed in the substance to be ignited. These
metals, when moistened, decompose the water with

great violence, developing so much heat that the

escaping hydrogen gas spontaneously ignites. These
metals are not quite safe to handle, and had better
be let alone by inexperienced persons. Serious
burns and explosions have resulted from their care-
less'use.

J. M. N., Oregon.
—What is the longest possible

duration of a total solar eclipse.''

Answer.—About four minutes is the greatest dura-
tion of totality, and it is usually much less than this.

The greatest width of country which such an eclipsr
can cover is 173 miles. Laughable mistakes havt-

often been m.ade by unscientific novelists, who have
introduced solar eclipses into their stories, in which
the phenomena described varied widely from thosi'

possible under astronomical laws.

E. N. S., New liedford.
—You will probably find

citric acid, which is soUl by all druggists, a good
substitute for lemon juice in removing fruit stains
from the hands. It is the same acid that occurs in

the fruit itself.

LITERARY NOTES.
A Satchel Guide for the Vacation Tourist in Europe.
Second edition for 1S90. Houghton, Milllin \
Co., Boston. $1.50.

This favorite guide-book, now in its nineteentli

year, has been carefully revised for the present sea-

son, it covers tl>e ordinary range of summer travel

in the British Isles and on the continent, and is

eminently sensible and practical in the information
and advice it gives. It is compact and yet compre-
hensive

;
full enough for the vacation tourist, but

not bewildering and tantalizing him with a loni^
list of minor objects which it is better to ignoiv
than to try.to see in a brief trip. It is particularly
valuable for its minute and honest account of hotels—not only first-class, but those less expensive.
Indeed, it seems to be the only book of its class

which is suited lo the wants of thrifty travellers as

well as of those who are not obliged to count the
cost of a foreign tour. The maps are also much the
best to be found in any European guide-book pub-
lished on this side of the ocean.

Foods for the Fat: a Treatise on Corpulency and a

Dietary for its Cure, by N. E. Davies, of the ,

Royal College of Surgeons, England. Lippiucott |

Co., Philadelphia. 75 cents.
'

This little book contains a concise discussion of

corpulency and its general treatment, according to

the latest views on the subject; followed by over
four hundred receipts for dishes suited to pcr.sons ,

who desire to reduce their weight. It might have
|

been entitled "A Cook-Book for the Corpulent," \

and in this respect it is, so far as we are aware, a

new departure in "anti-fat" literature. The culi-

nary receipts are English, but the great majority of
them are none the less available in American fami-

lies. The book has, moreover, been adapted to

Yankee tastes and wants by Dr. Chas. W. Cireene.

As he remarks in his introduction, "very many of
the recipes will be found extremely useful to the

householder, apart from their special value in the

treatment of obesity." Not a few of them will be
new to our cooks.

Essentials of Forensic Medicine, Toxicology, and Hy-
giene, by C. E. Armand Semple. Published by
W. B. Saunders, 913 Walnut street, Philadelphia.

Nearly ever^' phyiiician must, at some time, be
called upon to testify in regard to matters connected
with his profession, or, in other w.ays, to have deal-

ings with courts and lawyers. This little work
gives many useful flints for such cases, and may be
the means of saving much trouble ami anno_)'ance.
The pages on hygiene, and the directions for the

chemical detection of poisons, are a valuable addi-

tion to the work.

Chemistry : Inorganic and Organic, by Charles L.

Bloxam. Seventh edition. Revised and edited by
John M. Thomson and Arthur G. liloxam. Pub-
lished by P. Blakiston, Son & Co., Philadelphia.
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Tlie value of this admirable treatise on chemistry
is evident by the quick succession in which the edi-

tions follow each other; and, in fact, for a general
work on all the different branches of the science,

this will easily rank among the foremost. It is fully

brought up to date, and—es])ecially in the depart-
ment of organic chemistry

—many important changes
and additions have been made.

The same firm publish A A'ew Medical Dictionary,

by George M. Gould, M. I)., a compact volume of

about 500 pages, but which, nevertheless, contains

full definitions of all the words and phrases usually
met with in medicine. While equally useful with
the more bulky works of a similar character, its

greater convenience and lower price will commend
it to all.

»
Electric Light fnstallaiions and the Management of

Accumulators., by Sir David Solomons, C. E.

Published by D. Van Noslrand Co., New York.

Electrical accumulators, or storage batteries, are

constantly coming into more extended use, and,

although the absurd predictions first made in regard
to them have not been realized, they have a definite

and prominent place in electrical technology. This
is the first book published that is entirely devoted to

the subject, and is written by a most eminent author-

ity on electricity. Everyone interested in the subject,
either practically or theoretically, will find it a most
valuable work.

Practical Mining, by John G. Murphy, E. M. Pub-
lished by D. Van Nostrand Co., New York.

Investments in mining stock have an unenviable

reputation for the uncertainty of dividends and the
risk of total loss of capital, and those who intend
to make such ventures would do well to first obtain
some knowledge of the sciences of mining and

metallurgy. Mr. Murphy's little book will be
found especially valuable to such persons, and prac-
tical mining engineers will also find it useful as a
hand-book to be consulted while inspecting and

examining mines, and for use in the field.

Encyclopedia of the Manufactures and Products of
the United States. The Seeger and Guernsey Co.,
New York.

This is one of the most comprehensive commer-
cial works ever undertaken, and should be in the

possession of every business man. It comprises a
list of every article manufactured or produced in the
United States, with the address of the most reliable

manufacturers or dealers. Price, six, eight, or ten

dollars, according to binding. For sale by the
Popular Science News Co.

Every lover of birds should read the delightful
work by Mr. Flagg, entitled A year With the Birds,
and published by the Educational Publishing Co. ,

of 50 Bromfield street, Boston, at 75 cents. This,
with its companion book, A Year Among the Trees,
will furnish a great amount of pleasure and instruc-
tion to all lovers of Nature.

Ifow to Preserve Health, by Louis Barkun, M. D.
American News Co., New York.

A Perfect Memory : How to Attain It, by John A.
Shedd. The Teachers' Publishing Co., New
York.

The Suppression of Consiimptiorf^hy G. W. Ilamble-
ton, M. D. N D. C. Hodges, 47 Lafayette place,
New York.

Epitomes of Three Sciences : Comparative Philology,
J'sychology, and Old Testament History. The
Open Court Publishing Co., Chicago. Price, 75
cents.

Patriphlets, etc., received : The Chemistry of Bone
Charcoal, by Dr. Alfred K. Glover, Grand Haven,
Mich.

;
Transactions of the Kansas Academy of Sci-

ence; I'uhlications of the l.ick Observatory, Mount
Hamilton, California; Enucleation of the Eyeball,
by J. Hobart Egbert, M. D.

;
.Tournal of the Klisha

Mitchell Scientific Society, Chapel Hill, N. C. ;

Beport of the Illinois State Board of Health, and
the Circulars of the U. S. Bureaus of Education and
Statistics.

n^edicirje and Pljarnjacy.

[Original in I'opular Science A'ews.]

THE CARE OF THE EYES.

Captain Marryatt has justly said : "A man may
damn his own eyes, but has no right to exercise a

similar prerogative over other people's visual

organs ;

"
and, while we shall not presume to

"damn" at all, we shall endeavor to lead those who
are suffering from remediable ocular defects—endur-

ing the inconvenience, the headaches, and other

afflictions which such defects occasion—to conduct,

as it were, their visual organs through the courts of

retributive justice, so that if they have given trouble,

they may not only be sworn at, but also indicted,

condemned to trial, and sentenced to proper correc-

tion.

Throughout life, from youth to old age, there is a

process of change occurring in the refractive media
of all eyes, so that everyone who attains to a ripe

old age will, at some time or other during his or her

existence, be a fit subject for the oculist—or, in

other words, will need to wear glasses. In young
people this change is usually gradual and unper-
ceived, but from middle life onward its effects are

plainly apparent. Those who have normal vision

while young will require glasses for reading when

they have passed beyond the age of forty, and those

who are near-sighted before this age is reached,

need glasses in early life, if the degree of near-

sightedness (myopia) be at all great, and yet they

may be able to read perfectly well without glasses

when fifty, or even sixty years of age. Persons

who are included in this category are apt to consider

thetnselves as lucky exceptions to general laws, and

are usually very proud of their sharp sight.

But not only does the eye undergo certain normal

changes as age advances, but it may be abnormally
formed; and hence optical defects are not only pos-

sible, "but quite common in infants. The eye is a

camera, and, while it may be free from disease and

perfectly sound, still vision may be bad because the

rays of light are not focused upon the retina.

Hence comes the necessity for wearing glasses, for,

by placing suitable lenses before these eyes, normal,
distinct vision may—within certain limits—be ob-

tained. It is not generally known that it is the

exception, and not the rule, to find eyes that are

perfect in shape, or, technically speaking, that are

"emmetropic." Still it does not follow that all

eyes that are not perfect in shape should have

glasses fitted to them, for some errors of refraction

do not interfere seriously with vision, and nevdr

give rise to disease or decided discomfort to the

patient; but, as a rule, persons whose eyes are

"weak," or who suffer from complaints similar to

those which we shall soon consider, should present
themselves to some competent oculist for the detec-

tion and subsequent correction of any existing

errors of refraction. Let me briefly say that by

"competent oculist" is meant one who has not only
a knowledge of the delicate mechanism of the eye,
but of the other organs of the body as well

;
for

abnormalities and diseases of the eye link them-

selves very closely to diseased conditions of other

portions of the physical economy. Consequently,
the competent oculist is a doctor of medicine,

although he may devote himself entirely to the

study and practice of ophthalmology. The jeweler
and the peddler are not proper persons to fit glasses ;

and, while it is true that certain opticians are con-

scientious enough to send the party to an oculist

when they find that they cannot correctly fit a

patient with glasses, still there are opticians who
are less conscientious, and who, lest the acknow-

ledgment of incapacity might lower their standard

in the public mind, or cause the loss of a customer,

advise glasses which are not correct in every

respect. Moreover, the oculist has means at his

command for the detection of errors of refraction

which cannot be applied by the optician, and pos-
sesses a knowledge of the proper correction of these

errors which 3 ears of study and experience can

alone bestow.

There still exists quite a prejudice in the minds of

many against the use of glasses, but why such

prejudice should exist is very difficult of explanation
on any other grounds than wilfulness and igno-
rance. All ophthalmologists teach the great neces-

sity of correcting errors of refraction by wearing

proper glasses, and we shall herein endeavor to

show some of the undesirable, and even portentous
results of permitting optical defects to go uncor-

rected. As a rule, glasses add nothing to the

appearance of the wearer, and they are often a

source of inconvenience, and, unless there is a

definite object to be attained by their use, patients
are better without them

;
but where they are indi-

cated and advised by one competent to decide,

neither vanity nor prejudice should prevent their

being employed.
The purposes for which glasses should be pre-

scribed may be briefly summed up thus : First, to

prevent disease of the eyes from "eye strain;"

second, to aid in the curing of certain diseases and
abnormal conditions, by releasing all strain and

giving the eyes rest; third, to enable the patient to

better pursue his avocation in life; and fourth, for

his comfort and convenience. Our consideration

of these items must necessarily be brief and, conse-

quently, imperfect. The first two are of paramount
importance, and aftbrd material for many chapters
in the study of refraction. In general, it may be

said that all errors of refraction which reduce the

patients' vision to any extent below the normal, or

which produce any marked change in either the

near or the far points, require correction by the use

of suitable glasses. These errors are; hyperopia,
or far-sight; myopia, or near-sight; presbyopia, or

old-sight ;
and astigmatism,, or irregular sight.

Let us first consider the dangers from hyperopia.
There is a constant strain, known as "an effort of

accommodation," upon every far-sighted eye wherr

viewing both near and remote objects. This effort

of accommodation is a muscular exertion, and hence

a tax upon the nervous system, and, if long con-

tinued, results in more or less exhaustion. When
far-sighted eyes are used for reading or near work,
for any considerable period of time, the effort re-

quired produces congestion and redness of the eyes,
a larger flow of blood is seht to them, and hence

there is an increased secretion of mucus, or " water-

ing of the eyes ;

"
and, if the work be still continued,

dizziness, headache, a feeling of sickness, or even

actual vomiting, may be induced. But in far-

sighted children another condition not infrequently
arises as soon as they are made to apply themselves

to books. The child begins to have a cast in the

eye
—that is, to squint or look "

cross-eyed." At
first the squint may be periodic, and appear only
when close work is undertaken, but, unless means
are employed to prevent it, it soon becomes perma-
nent. In the great majority of cases, internal

squint is due to hyperopia. An excessive effort of

accommodation is always associated with increased

convergence, and, as a far-sighted eye must alwavs

increase its accommodation in order to gain clear

vision, it naturally squints inward. Nervous

twitchings of the eyelids and other portions of

the face are sometimes occasioned by hyperopia.

Fortunately, the condition of hyperopia can be

easily corrected by suitable convex spherical glasses,

and thus the conditions of weariness and exhaustion
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of the eye», caunrli of the e^es, twitching, liead-

aclie, etc., can l»e prevented; or, where Ihey have

already occurred as consequences of long-sight, they
are usually at once and permanently removed as

goon as the hyperopia is corrected by appropriate

glasses. Squint is also thus prevented by glasses,

and in a certain number of cases where it is already-

manifested in children, it may be remedied by cor-

recting the existing error of refraction.

Myopia, or short-sight, is often hereditary or con-

genital, but may be acquired from prolonged strain-

ing of the eye. This condition is not infrequently
the precursor of serious, and sometimes irremedia-

ble impairment of vision, and hence skilled advice

and proper glasses are of highest importance to the

patient in preventing the accidents to which every

myopic eye is liable. In high degrees of myopia
there is an excessive demand made upon the muscles

that converge the eyes, in the efforts made to keep
them both fixed upon small objects held close to the

face, and sometimes, being unable to withstand this

strain, they give out, and one eye is then turned

outward by the opposing muscle, forming a diver-

gent squint. Very serious intra-ocular changes, that

are be3ond the reach of therapeutic measures, are

sometimes occasioned by high degrees of myopia.

Short-sighted eyes, above all others, require the

most rigid hygiene. The vision should be rendered

normal—except in very high degrees—by the use ol

concave spherical glasses, and everything which

tends to congest the eyes
—such as reading or writ-

ing in the recumbert sr stooping posture, or by

faulty light
—is to be most carefully avoided.

Presbyopia, or the far-sight of old age, is caused

by a lack of power of accommodation, and, although
distant vision remains unimpaired, there is a con-

stant recession of the near point. This is first

noticed by the patient when he finds that he is

obliged to hold his paper farther away from his

eyes than before, and that the print is not so clear as

formerly. Presbyopia is easily corrected by convex

glasses for reading, and they should be employed as

soon as the affection becomes manifest. It does not

usually cause inconvenience until after the age of

forty. Far-sightedness, when not corrected by

appropriate glasses, causes the condition of presby-

opia to manifest itself earlier in life than it does in

eyes not thus affected, or in those in which the

error has been properly corrected.

In astigmatism, or irregular sight, the refraction

dilfers in different portions, or meridians, of the

eye, and the retinal image is thus confused. This

condition is usually congenital and may be hered-

itary ;
it is, however, sometimes acquired, often

occurring after inflamtnations of the cornea, and

may even be occasioned by the use of improper

glasses. It is a very common optical defect, and is

corrected—according to the variety
—either by cylin-

drical lenses, or by combining cylindrical with either

spherical or cylindrical lenses. Irregular astigma-

tism cannot be entirely corrected. As astigmatism
is either a variety of hyperopia, or of myopia, or a

mixture of both, it can be productive of the train

of symptoms already shown to be occasioned by
these errors of refraction—such as headache, dizzi-

ness, nausea, and nervous irritability;
—and conse-

quently, in all varieties of astigmatism, suitable

glasses (preferably spectacles) should be worn con-

tinually, for both distant and near vision.

A different refractive condition in the two eyes of

the same person is quite common. One eye may be

correct, and the other long-sighted or short-sighted ;

or they may have different degrees of the same

defect; or, again, one eye may be long-sighted and

the other short-sighted. And since, in such cases,

the condition of one eye can scarcely be improved

by the same glass adapted to correct the error in the

other, the vast impropriety of selecting glasses at

random from the counter of a dealer, is plainly
obvious. Both eyes must be tested separately, and
fitted accordingly. Where it is known that presby-

opia—the condition due to age—alone exists, pa-
tients may select their own glasses, for at any given
time the amount of presbyopia is usually the same
in both eyes, and may be corrected for anv given
distance, according to the needs or convenience of

the patient. As age iidvances, the amount of pres-

byopia increases, and new and stronger glasses will

be from time to time required.

Ileterophoria, or weakness of some one or more
of the ocular muscles, is very often a complication
of some error of refraction. In this condition there

is a continual strain upon the weaker muscle in

order to do its work, and this alone will cause very

many headaches, neuralgias, and general nervous

symptoms. We have already considered this sub-

ject in cases where the irregular action of the

muscles of the eyeball is sufficiently marked to

produce squint, but ofttimes there is merely a loss of

function, which can be determined only by careful

examination. This condition, which is termed

muscular insufliciency, is overcome by correcting
the refractive error, and combining the glasses thus

required with properly selected and applied prisms.
Let us now look at some common troubles not

generally known to be due to ocular defects. Not a

small number of reflex neuroses are caused by these

defects. Headaches which come on after sewing,

reading, watching a play, or otherwise using the

visual organs in a special direction for a period of

time, are usually the direct results of these defects.

Neuralgia, dizziness, mental depression, melan-

cholia, chorea (St. Vitus' dance), and even epilepsy,

have been shown to be directly dependent, in certain

cases, upon refractive errors for their causation.

Out of nine cases of epilepsy in which there were

optical defects, recently experimented upon, four

cases were positively cured by correction of the

defects ;
two of the cases were entirely relieved for

periods of four and six months, respectively; in

another case the fits were greatly reduced in number

during a given period of time, after the application

of proper spectacles; while two cases were not

influenced by glasses. Recurring styes are not in-

frequently due to some optical defect, and when
thus occasioned they are to be cured, not by pulling
out the lashes, but by having the defect corrected.

That by improving his defective vision, one is

enabled to pursue life's duties to better advantage,
and with increased convenience to himself, need not

be insisted upon. Some people go through much
or all of life content—through ignorance or preju-

dice—with seeing but half of their surroundings,
and often enduring the ills which we have seen to

result from remediable ocular defects. To some

people glasses are a revelation—revealing powers
and beauties of vision never before known to exist

In conclusion, let me repeat, that in the condi-

tions herein briefly considered, glasses not only
increase the power of vision and greatly relieve the

work of the eye, but they actually prevent the

occurrence of certain diseases of the eye, and ol

reflex affections in other parts of the body, and

effect the preservation of good vision throughout
life. J. II. E.

Discriminating Providence.—It is remarked as

a singularly thoughtful dispensation of Providence

in Boston, that the influenza attacked most frequently
and severely those who were at work on salary, and

that those who worked by the piece or day were

either spared entirely or had light attacks. "Tem-

pering the wind to the shorn lamb" is what one

paper calls it

[Original in P.ipulur Svi-nce iVewS-i

WOMEN IN PHARMACY.
BY ELLA HlGf;iN.SON.

Check oft' on your fingers
—the fingers of one

hand will be sufficient—the number of women you
know who^are engaged in the practice of pharmacv.
By this I mean women who are skillful prescription-
ists and successful druggists. I need only one hand
and two fingers to check off the number I know.

Why are there not more women engaged in this

work.' We have women clerks, book-keepers, type-

writers, stenographers, j-eporters, lawyers, physi-
cians, dentists,—but how few women pharmacists.
Of course, we all know women in city drug stores

who sell the little perfumed odds and ends—the

powders, rouges, puft's, scented soaps, etc.—that

live in the great show-cases. But do these women
ever go behind the prescription-case.' If you hand
them one of those square, gilt-edged slips of paper,
whereon a doctor has illegibly scrawled his auto-

graph, do they not, aft'ably, as a matter of course,

wave you on to the "prescription-clerk.'"
In this country the practice of pharmacy goes

hand in hand with the drug business. And I do
not hesitate to say that there is no work and no
business to which woman is really better adapted
than to this. Her fingers are light, her touch is

delicate and sensitive; her sleeping hours are—or

should be—longer than those of her brother pre-

scriplionist, and her mind, in consequence, clearer

and more vigorous; her nerves strong and steady.
She is light of foot and movement, quick, neat, and
conscientious. Making an ointment is as fascinat-

ing a work as rubbing to a cream a cup of butter

and two cups of sugar—the first step toward making
a flaky cake which a good housewive invariably
takes; making an emulsion is not more dillicult

than smoothly mixing a salad, so the oil and vinegar
will smother their antagonisms and softly blend, to

the delight of the epicurean; even the rolling, cut-

ting, and gilding of pills is interesting and delight-
ful work.

Then why are there not more women in pharmacy .'

"The hours are too long and the pay is too small."

True. Yet not true, either; for good drug clerks

are very scarce, and they get their own price and
their own hours. We all know the drug clerk who
meanders meekly behind the counter and looks at

a customer with a blank, questioning stare, as if he

had found life, marriage, and everything else a

failure, and didn't care who knew it, either. He
says,

"
Yes'm," or "No'm," or "It looks like rain,"

or "It looks like snow,"—as the state of affairs may
require ;

and the next time a box of lozenges is

wanted the customer looks up a drug store with an

agreeable clerk. But there is a kind of clerk who is

worth his weight in gold. In the first place, he is

thoroughly coinpetent. He looks carefully at the

label of a bottle when he takes it down, and again
when he replaces it. His employer does not lie

awake nights with the imaginary honor hanging
over him of a fatal mistake on the part of his clerk.

He knows what to say to a customer, and—best of

all—he knows what not to say. With his eyes alone

he can hold four or five customers waiting while

he serves one. In a word, he is a pharmacist, a

thorough business man, and a refined gentleman,
and he will receive all the way from $100 to $150 a .

month, because he will be worth that to his em- 1

ployer, and in the near future he will have a drug
store of his own.

There is no earthly reason why a woman should

not be as valuable as a man
;
nor is there any reason

why she should not save her earnings, and some

day own a modest store herself A girl of fifteen

years of age, who has a plain, sensible education,— |
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as public school educations go,
—is old enough to

enter a school of pharmacy. She will have to put
her whole attention to it, be interested in it, and

study failhfullv- In two years she ought to gradu-
ate. In the meantime she should be in a drugstore
a few hours each day. She should always be neat,

cheerful, and attractive, wearing sensible gowns
and low-heeled, easy boots, but not forgetting pretty

laces and ribbons.

Remember the story of the old, rough miner who
went into a store and was struck speechless by the

bright eyes and sweet smile of the young lady

behind the counter.
'•
Well, bless my soul !

" he said, at last, taking olf

his hat and bowing to the ground; "I aint seen a

wom'n with sech bright eyes since m' little sister

dfed. I didn't want a thing w'en I cum in liyer, but

Tfii a go'n t' buy somethin' now, yuh bet!"

The following day that young lady's salary was

raised, simply because she had given as kindly a

smile to an old, shabby man as she would have

given to a millionaire. This, by the way, is a true

incident.

The young girl who enters a drug store must be

willing to do anything and everything that would

be required of a boy, and, what is still more iinpor-

tant, to do it cheerfully
—never grudgingly. She

should even be willing to wash bottles and clean

lamps, sweep, dust, and polish show-cases. She

must have no false pride. Such work is no harder,

and certainly no more degrading, when done in a

store than when performed at home. If you are

ashamed to work you will never amount to anything
— so there is no use trying to help you. II you are

ashamed to work, by all means marry some old man
for his money and dawdle your life away as a society

(pieen ; shop, call, dance, receive, lounge about in

tea gowns, and have ^our pictirre in all the illus-

trated newspapers, as the "young and beautiful

Mrs. So-and-So,"—and be sure that you wear a low-

gown and no sleeves. This is what women were

created for—a long time ago.

But, girls, if you want to work, you will find

nothing so pleasant, so interesting, and, withal, so

fascinating as the drug business. Your studies will

be difBcult, your discipline severe, your apprentice-

ship hard, and your trials and disappointments

many ;
but you will be rewarded. By the time you

are twenty-two or twenty-three you will be a

successful business woman, and you will be inde-

pendent of everyone and proud of yourself. Do not

ever be content to be a second-rate drug clerk

though, for he comes next to the dude in insignifi-

cance. Be first-class, be thorough, be self-reliant,

be conscientious, be affable, be cheerful, and, above

and beyond all,—in the drug business,—be sure.

There is, I know, a mighty prejudice against
" wimmen folks 'n a 'pothecary shop;" but Ih.t,

must be lived down. Be the first, or among the

first, to live it down. To be a thorough pharmacist
and a successful business wom^a means that you
must be proud of yourself; means that you will be

sought by employers, instead of seeking employ-
ment; means that you will be busy and happy and

independent. Besides, it is a business that is not

overrun, and a business that will not be supplanted

by some new invention for doing the same work.

We will always require doctors and doctors' pre-

scriptions, and we will take them to the most com-

petent prescriptionists to have them compounded.
I know a woman who went to a young Oregon

town, — a new railroad town,—where drinking,

swearing, fights, and murders were of almost

nightly occurrence. She took a position in a drug
store, and she found her pathway full of thorns.

Everyone looked at her suspiciously. They were

afraid of her; afraid she didn't understand what she

was about; afraid she would give them strychnine
instead of Epsom salt, or laudanum instead of pare-

goric; afraid of anything and everything under the

sun,—simply because she was a woman. But she

did not grow discouraged. She never gave the

thought of failure a.n instant's lodgment in her

brain. She worked cheerfully and faithfully. If a

man rudely and surlily declined to let her '•
fill his

prescription," she sweetly gave him a handful of

pretty cards " for his children"—although the little

hypocrite knew that he had none. When an old

farmer had kept her standing half an hour while he

looked over books, and finally asked for an "allmy-
nic," she gave it to him as cheerfully and as prettily

as if it had been twenty dollars' worth of drugs.
She never became nervous or flustrated

;
as railroad

men
s.-jy, she never got "rattled." She was always

sure she was right, which gave her an air of self-

possession which invited confidence. She was a

good salesw Oman. She learned to buy and to sell ;

and she gradually worked her way to 'success.

Today people enter that store and inquire for her,

instead of asking rudely, as they once did, if there

"ain't a wa» 'bout th' shop." Every railroad man,

every gambler, every woman (good or bad), and

every old farmer from twenty n,iles out in the

country knows hers and respects her.

"Why," said a society lady who was out riding
with her one day, "did that roughly-dressed man
lift his hat to you /"

"lie did," she replied, amusedly; "and what is

more, I gave him my sweetest smile, and was more

sincerely glad to have him do me honor than I

would be to have one of your 'dudes' go down on
his knees to me."

But, first of all, girls, make up your minds that

you want to work, and to work well. Never do

anything by halves. Do not think you can rush

through a course of pharmacy and enter a drug
stare and carry everything before you. Impress

upon your mind that those long rows of glittering

bottles hold life and death, and that each cut stopper
must be removed with care and with steady fingers
and clear eyes. Only think how many, many dif-

ferent things there are, and each has from one to

six different names,—and you must know them all.

Think, too, that you must know how each looks,

smells, tastes; its properties, its dose, its antidote;
if it be a poison. You must know a very great

deal, and you must be able to look as if you knew
still more. I realize what I am taking upon myself
in making that last assertion, and I do not hesitate

to repeat it. In a drug store, you may be wise as a

seer, but if you are so unfortunate as to look nervous

or uncertain, it is all up with you. There is another

thing, too. Do not expect to be "favored,"' or to

Inve things made easy for you because you are a

woman. Be womanly, always, but if you take a

man's place, do his work also. If your employer
tries to make your work lighter, accept and appre-
ciate his kindness ; but do not expect it.

Girls, do you want to try it.' If you do, and if

you try honestly and patiently, you will succeed,

and you will be delighted with your work. Anyone
can learn to sell yards on yards of ribbons and laces

over a counter—can even make a good and efficient

clerk—without being educated or refined
; but, to

make a successful pharmacist, he must be both.

I have known drug clerks who were competent,
honest, industrious, and of good habits, who were
not worth $50 a month to any employer. Why?
Simply because they were machines. They knew
that Sulph. Magnesia is Epsom Salt, it is true; but

they spelled teaspoonful with a double 1, "several,"
" severeal

;

"
"daily," "daly;" they had a dreamy,

vacant look in their eyes, as if they might be com-

posing spi'ing poems by the yard ;
in arranging a

show-case, they placed all the dressing-cases, all the

toilet-cases, all the reds, blues, and yellows together,

instead of arranging them so the colors would blend

and soften each other, and gave as their e.\cuse that
"

it made things sort o' handy I

"
But druggists are

always on the lookout for good clerks, and they pay
them well. Therefore, my dear girl, be a good one ;

be a thorough one; be a sure, a firm, a competent
one

;
be one that everybody will want. You can do

it. You are as bright and as self-reliant as your
brother; and if you will just make up your mind to

take the bitter along with the sweet, it will all come

right. And Miss So-and-So, Ph. G., will answer in

a firm, strong, business hand many of those little

advertisements of "Wanted—a competent drug
clerk,"—and she will get the situation, too.

OPEN-AIR EXERCISE IN CONSUMPTION.
Dr. II. I. BowDiTCii, of Boston, one of the most

eminent sanitarians in this country, in an interest-

ing paper read before the American Climatological

Association, gives some interesting personal obser-

vations relative to the benefits te consumptive
patients from exercise in the open air. He says
that his father, at thirty-five years of age, had all

the signs of consumption—cough, hemorrhage from
the lungs, diarrhcua, fever, emaciation, and great

debility. In this condition he set out on a tour

through New England, travelling in a chaise with a

friend for a companion, and a driver. At the end
of the first day's travel he was so much exhausted

by hemorrhage that his friend was advised to take

him home to die. He, however, persisted in his

effort, and every day brought him added strength.
He travelled on this tour 748 miles, and returned

home greatly improved in every respect. He lived

thirty years after this, dying at the age of sixty-five

years of cancer of the stomach. It was his custom

during these thirty years to walk two or three times

daily from one,ind a half to two miles.

Further, Dr. Bowditch says his father married his

cousin, who died, after many years of infirmity, of

consumption. There were eight children as the

result of this union, six of whom reached adult life. .

According to all laws of heredity it would be ex-

pected that at least there would be a marked predis-

position to lung disease. The facts show, however,
that of ninety-three children and grandchildren not

one showed the least trace of consumption. The
doctor believes this condition was the result of his

father having required all his children to take all

exercise out doors possible, knowing the great bene-

fit that had come to him from such a course.

tie says :
" If any of us, while attending school,

were observed to be drooping, or made the least

pretense even of being not exactly well, he took us

from school, and very often sent us to the country to

have farm life and out-of-door play to our hearts'

content. In consequence of this early instruction,

all of his descendants have become thoroughly im-

pressed with the advantages of daily walking, of

summer vacations in the country, and of camping
out, etc., among the mountains. These habits have
been transmitted, I think, to his grandchildren, in a

stronger form, if possible, than he himself had them."

In conclusion he said : "I submit these facts and

thoughts tor candid, mature, and practical consider-

ation and use in the treatment all are called to make
of this terrible scourge in all parts of this Union.

For my own part, I fully believe that many patients
now die from want of .this open-air treatment.

For years I have directed every consumptive patient
to walk daily from three to six miles

; never to stay
all day at home unless a violent storm is raging.
When they are in doubt about going out, owing to

bad weather, I direct them to solve the doubt, not

by staying in the house, but by going out."
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THE RELIEF OK DEFORMITY FROM
PROMINENT EARS.

The deformity from prominent and projecting

ears is oftentimes very distressing to the unfortunate

wearer, and may lend a decidedly asinine effect to

an otherwise worthy and dignified individual.

Many a person thus afflicted would be only too

willing to undergo an operation to remedy the

defect, if he but knew that such means of relief

existed. It is true that the deformity is not a

serious one, objectively speaking, but still it is well

worthy of attention and treatment. The operation

required is quite a simple one, and should be almost

invariably successful if carefully performed.
The operation seems to have been first performed

by the late Dr. E. T. Ely, of New York, who re-

moved an oval piece comprising nearly the whole

length of the auricle and through its entire thick-

ness, thus including the skin on its anterior surface.

This, of course, involved a scar which would always
be visible from in front.

Dr. W. W. Keen, of Philadelphia, describes a

similar operation in the Annals of Surgery, which

he seems to have originated without knowing that

anyone had preceded him in the matter. His oper-

ation is preferable to Ely's, since the only scar left

is a linear one on the back of the auricle, which is

usually visible only by standing behind and looking

carefully for it.

The operation, as described, is as follows : A
long oval portion of the skin is removed from the

posterior surface of the auricle, the cartilage being
laid bare by its dissection. In the long axis of the

oval excision of the skin, a long, narrow piece is

removed from the cartilage itself, V-shaped on cross

section like the furrow of a plough. Great care

must be taken not to cut through the skin on the

anterior surface of the auricle. Stitches of catgut,

three or four in number, are passed through the

skin on the sides of the wound so" as to bring it

together. The edges of the cartilage may also be

united with a few catgut stitches, and this seems to

be preferable, though the results have thus far been

equally satisfactory without them. The excision' is

attended with free bleeding, which, however, is

easily controlled. Antisepsis must, of course, be

observed during the operation and in the dressings.

The patient may be up and about the next day,

but unless the stitches drop out they should not be

removed before the tenth day, in order to secure

firm union.—Medical Review.

[Original in Popular Science Xews.]

MUSIC AS A MEDICINE.

BY EPHRAIM CUTTER, M. D., LL. D.

Mr. Thompson, of S. Maw, Son & Thompson,
London, tells a story of his son Willie, aged six

years, moribund with typhoid
—

quite insensible,

abdomen tympanitic, pulse failing, and said by his

physicians "not to last the night out." Carbolic

acid was given with some goed effect, while the

doctor staid up all night at the bedside; but the

coma continued. Finally, the father, knowing that

the boy was intensely fond of music, procured a

nice, large music-box. He asked his soon if he

would like to hear it play. No response, and no

sign of recognition. The music-box was set agoing.
It was not long before his countenance changed and

his body became uneasy. After a while he turned

over on to his side. The box was put behind his

back. After another tune he turned over to it, and

became conscious so as to respond to questions.

"Now see here," said Mr. Thompson, "this is for

your own use, and shall be called Willie's music-

box." The boy showed signs of pleasure and

wished it kept playing. The result was reaction

continued; he responded to treatment and recov-

ered. Certainly, music was a medicine in this case.

MEDICAL MISCELLANY.

The latest strategy of a Paris paper for attracting
readers is the engagement of two eminent physi-
cians to attend gratuitously upon its annual sub-

scribers. Recently the manager of the paper gave
notice to one of the physicians "not to prescribe

for B any more; his subscription has expired."
The doctor replied :

" So also has B."

The Number of Dentists in Germany.—
According to Borner's Reichs- Medicinal Kalender,
there are 16,864 medical men and 514 dentists in

practice among a population of 46,840,587 inhab-

itants in the German empire, while the number of

chemists' shops is 4.671, and of hospitals 2,737. I"

the face of these figures it may be truly said that the

dental profession is not overcrowded in the Father-

land.

Cocaine Pencils for Use on the Skin.—A
writer in the British Medical Journal makes a sug-

gestion which is easily convertible into a capital

article for a cosmetic "special." It is, in short, a

pencil, or "stick," for use on the chafed and irri-

tated skin, or on skins very susceptible to insect

bites, etc. He says that an addition of two per
cent, of cocaine to the ordinary cacoa butter pencils

converts the latter into a cosmetic remedy, which

gives almost instant relief when rubbed over the

irritated spot.

Transplanting Tuberculosis. — The State

Board of Health of California has been greatly
exercised over the danger to which it believed

the State is exposed through the immigration of

a large number of persons suffering from tubercu-

losis. It even suggested, in a recent bulletin, the

advisability of establishing a strict quarantine

against consumptives until measures of isolation

and disinfection could be undertaken. The daily

press of San Francisco has not been slow to take

up the question, and the result has been a scare and

a sensation of such magnitude that even the pro-

posed prize-fight has been for the moment for-

gotten.

Edison's New Phonograph as a Universal
Acoumeter.—Dr. Lichtwitz, of Bordeaux, (Annales
des Mai. de I' Oreille et da Larynx), believes that the

phonograph combines all the requisites of a good
acoumeter. Its use will enable the otologist to

measure auditory acuity as accurately as the oculist

is able to measure visual acuity, and by methods

quite analogous. An acoumeter, to be satisfactory,

should possess the power of emitting all sounds

and noises perceptible to the normal ear, including

speech with all its varied inflections. It should, at

will, reproduce sounds with uniform intensity and

quality, so as to permit a comparison between the

hearing power of different patients, as also of the

same patient at different periods. It should always
be of the same construction, so that aurists of all

lands may compare their observations. It should

not occupy much space, nor require much time for

its employment. It should measure the hearing

capacity, not only through the medium of the

external ear, but also through the medium of the

cranial bones. The new phonograph of Edison, as

now used, fulfils all these requirements except the

last. All methods heretofore employed are far in-

ferior. None of them could furnish a fixed volume

of sound for purposes of comparison at different

times and places. The results obtainable from the

use of a watch, moreover, were never very reliable,

it being impossible to eliminate accurately the effects

due to expectant attention and imagination.
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In considering the wonders accomplished with printers' ink,

due credit sliould be given to the Esterbrook Steel Pen
with which the printers* copy was written.

"Your neck-tie slips up and around under your ear?"

Walter J. Ball, Townsend, Mass., sends you
" Solid

Comfort" Tie-holder by mail for lo cents.

TiiK next annual meeting of the American Society of Micro-

scopists will be held in Louisville, Ky., August 12 to 15, inclu-

sive. Particulars will be furnished by the local Secretary, Mr.

Simon Flexner.

Ridge's Food still maintains its place in the foremost rank

of the numberless artificial foods which Iiave been placed upon
the market since its introduction. The fact of its meeting

competition so successfully is a good proof of its superior

quality.

The "Jewel" Gasolene Stoves, advertised in this num-

ber, are worthy the attention of those desiring such a stove for

use during the coming summer. These stoves have been

largely used in the West, and are said to have given the best

satisfaction.

The remarkable efficacy of the Buffalo Lithia Water in

certain affections of the kidneys and bladder is testified to by

many physicians of the highest standing, and it is well worth a

trial in cases where other varieties of mineral water have

proved unsatisfactory.

We believe that the Chas. II. Phillips Chemical Co. have

advertised in the Science News for a longer period than any
other patron of our columns. This is one of the best evidences

of the standard and reliable character of their medicinal and

pharmaceutical prei>arattons, which, since their first introduc-

tion, have been fully appreciated by the medical profession for

the purity of their materials and the skill with which they are

combined.

We can heartily recommend the Whole Wheat Meal
manufactured at the Arlington Mills, and advertised in this

number. The entire grain of the wheat contains all the ele-

ments necessary for the proper nutrition of the body, many of

which are lost in the process of "
bolting." Arlington Meal is

very different from common graham flour, is extremely palata-

ble, and those who use it soon learn to jireler it to ordinary fine

white flour.

We recently inspected a large Refrigerating Apparatus
and Ice Machine constructed by David Boyle, oi Chicago,
for a brewery in Qiiincy, Illinois. It was designed to replace a

smaller one, from the same manufacturer, which had been in

use for a number of years and given entire satisfaction. The
new apparatus will render the brewery entirely independent of

the uncertain meteorological conditions which affect the supply
of natural ice.

From James A. Sewell, A. M., M. D., Dean of the Medical

Faculty, Laval University, t^icbec :

I am using a good deal of " Colden's LiqL'in Beef Tonic "

in my practice, and have every reason to be satisfied with it. I

have found it particularly useful in the advanced stages of con-

sumption, and in organic diseases of the liver, when the

stomach has been very irritable. In pregnant women it has

been retained, while every other article of diet was rejected. I

can recommend it as convenient, palatable, and easy of diges- .

tion. (Signed) James A. Sewell, A.M., M.D.
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boil, in which the angle of the upper and

lower faces is (Icterniincd bv the amount of

inclination given to the tumbler. Although

I

Banjlliar Scierjce.

upon which tiie action of "Barker's mill"

and all tuibine water-wheels depends
— is

shown in Fig. 2, the only apparatus necessary

being a clay tobacco-pipe and a little sealing-

wax. Grind or scrape oW the end of the

stem, as shown in A, and cover it with a bit

of sealing-wax, as in B, so that the aper-

ture at the end is changed into one at the

side. Then suspend the pipu by a long

thread, attached to the bowl by another piece

of wax, and lill the bowl with water. As it

escapes from the opening in the side at the

end of the stem, the pre.isnre of the water on

the opposite side will cau.se the pipe to move

backwards, away from the stream ; and, after

a short time, the pipe will revolve tjiiite

rapidly in a more or less perfect circle.

To show the power of centrifugal force,

take a bottle, fill it with water, and then

SIMPLE SCIENTIFIC EXPERIMENTS.
A PLAIN' glass tumbler, one-third full of

water, forms an admirable substitute for a

glass or liquid prism, to illustrate the refrac-

tion and dispersion of a ray of light. Take
a sheet of thick paper, cut a narrow slit

through it, and hold it in the siudight so that

the image of the slit shall be thrown upon a

sheet of white paper placed on a table

beneath. At first only a bright image of the

slit will appear ; but, if the tumbler (jf water,

heltl inclined at* an angle,
—as ^own in the

illustration,
— is placed in the j)atli of the

lieam of light, not only will the course of the

lieam as a whole be lefractetl, or bent out of

a straight line, but the liglTt itself will be

more or les.s perfectly decoinposetl into its

constituent colors, forming a miniature solar

-.pectnim. The etlect is rendered more strik-

ing by cutting two slits in the paper along
side of each other, so that the light passing;

through one goes direct to the paper screen'

liclow, while the other goes by way of the

imjxovised prism. An examination of the

illustration will show that the glass of water 1

really forms a true liquid prism, similar to

the more perfect ones of bisulphide of car-

a dark room with an aperture for the light to

enter is unnecessary in this experiment, such

an arrangement, where available, would be a

great improvement; and, by filling the air

with a little smoke or du.st, the entire course

of the beams of light may be easily traced.

A HK,\irrii'l'i,T.Y simple and elVective illus-

tration of the reaction of a stream of water

escaping from an aperture
—the principle

invert it until all the water has, ai>parently,

run out. One would naturally say that only
two or three drops remained atlhering to the

interior, but, if a sheet of blotting-paper is

placed on a table, and the bottle—having
been firmly grasped as shown in the engrav-

ing
— is moved rapidly in the arc of a circJc,

with the iiioulh dircctetl towards the paper, a

sin|)risingly large number of dro|)s will be

found to have been absorbed by it. This is

due to a twofold action of the centrifugal

force develojied by the motion of the bottle.

The considerable amount of water adhering
to the inside of the bottle is driven out of the

mouth, and also broken up into a great num-
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ber of very small drops, which, when
absorbed by the blotting-paper, give the

impression of much larger drops than their

actual size would warrant.

A WELL-KNOWN Optical illusion is that

produced by the common tall, or "stove-

pipe" hat. Let anyone not familiar with the

facts in the case, try to estimate the compara-
tive lengths of the height and width of such

a hat, and he will invariably make the verti-

cal distance from one-quarter to one-half

greater than the horizontal one. But, by
actual measurement, as shown in the engrav-

ing, the line A-B is longer than C-D ; so th.it

the very stylish and well-proportioned hat

there shown is really not a "tall" one by any
means, but its height is only an optical illu-

sion produced by the projecting curved brim
of the hat, which deceives the eye into a false

perception of the relation between its differ-

ent dimensions. In connection with this

subject, we may also mention the fact that a

horse's head of average size is just the height
of an ordinary flour barrel, although most

persons would require the evidence of an

actual measurement before being convinced.

The illustrations to this article are repro-
duced from La Nature.

[Original in Popular Science Newa.^

BRIEF STUDIES IN BIOLOGY.
BY PROF. JAMES H. STOLLER.

IV.

THE GRASSHOPPER.
At this time of year, no class of animals is more

readily available for observational study than the

insects. To those whose special interest is in

making collections, the beautiful butterflies and
moths tempt to pleasant rambles and eager pur-
suits in the open fields. Others, who wish to gain
broader information in entomological science, will

seek to obtain specimens of the various orders

of insects, and will compare them in respect to

the structure of their bodily parts, their habits,

food, etc. Whatever line of study is entered upon,
none will omit to make observations upon the

transformation, or metamorphosis, of some com-
mon insect, in its development from the egg stage
to its full-grown, winged state. There is no simple

study in biology which is at once so delightful and

instructive as this
; and, before passing to an exami-

nation of the insect chosen for special study in this

paper, a few words of direction for the practical

study of insect development may be given.
Obtain a leaf on whicli have been deposited the

eggs of some common insect. For instance, on the

leaves of the young cabbage plants may be found in

small masses the eggs of the cabbage butterfly.

They are yellow, oval bodies, with ridges running

lengthwise, and have been well compared in appear-
ance to ears of yellow corn. Put the leaf with eggs
attached in a small tin or wooden box, with a piece
of window-glass for a cover. The egg soon hatches

into a small green and white worm—the larva

of the butterfly. Fresh cabbage leaves should be

supplied the worm for food, and it will be found to

have no lack of appetite. It is only required now
to continue observations, noting the passage of the

larva into the pupa stage, and the final emergence
from the cocoon of the perfect insect.

A single remark, of general biological interest,

may here be made : These transformations in the

development of the individual insect are in no wise

different in their nature from the changes through
which any animal goes in its individual develop-
ment. The chick which hatches within the shell

of the egg passes through a series of developmental

changes of the same nature. The main difterence

is this : In the case of the insect there is cessation

of development at the time the larva issues from the

egg, and, for a time, growth, instead of development,
of the embryo (larva) takes place. Then growth
ceases,—when the pupa stage begins,

—and develop-
ment goes on to completion. In the case of the

chick, on the other hand, development continues,

without interruption for growth, from the earliest

embryonic condition to the time when the young
bird is fully formed. And the explanation of the

diflerence in the two processes is evidently this :

In the small insect egg there is insufllcient nourish-

ment, or food-matter, for the building up of a new
individual; hence it liatches into a tiny w6rm,
which gets food for itself, and, as we have seen, is

not slow in improving its opportunities; the fact is,

the worm is storing up material in its gorged body
to complete its development (in the pupa stage) to

the perfect insect. But in the case of the hen's egg,
there is abundant nourishment in the white and

yolk to afford material for the building up of the

chick without supply from without.

In harmony with the plan of study of these

papers, we take, in the present number, a type-form
of the fourth great group, or sub-kingdom, of ani-

mals. This group is the Articulata, and includes

all animals which agree in having bodies showing
a segmented, or ringed structure, and in having

jointed appendages. It includes the insects, the

Crustacea, the arachnida, and the myriopoda. Four

animals, typical of these four classes of Articulata,

in the order named, are ; the grasshopper, the lob-

ster, the house-spider, and the thousand-legs.

Taking a specimen of any of the several common

species of grasshopper, it may first be observed that

the exterior of the body is hard and crust-like,

(compare with lobster and spider), and that this

integument is segmented, or jointed, giving the

body a ringed structure. These rings are most

evident in the hinder part of the body, or abdomen,
where there are nine or ten of them, so jointed that

this region of the body is easily movable. The
middle part of the body, called the thorax, can

readily be seen to consist of three rings. In the

head a ringed structure is not apparent, but the

paired mouth-parts, and, perhaps,' the antennse and

eyes, indicate that the head region represents sev-

eral rings consolidated.

The grasshopper, or any other member of the

sub-kingdom Articulata, should be compared with

the earthworm (see third paper of this series) in

respect to the ringed structure of the body. It is

seen that in the latter animal the rings are all

separate and easily noticeable; but in the members
of the higher group some of the rings are consoli-

dated to form more general parts of the body, as

(in .the grasshopper) head, thorax, and abdomen.
It is important to observe, too, that, as a rule, there

are just as many pairs of appendages as there are

rings; this is well seen in the thousand-legs. In

the lobster, also, each ring has a pair of appendages ;

but in insects some are wanting, the abdomen being
destitute of them. However, in the larval stage
of insects there are generally as many pairs of legv

as there are rings. This is well seen in the cater-

pillar.

It is characteristic of all insects that the body is

divided into three pretty distinct parts, namely :

head, thorax, and abdomen. It is this leature

of bodily structure, indeed, that gives to the class

its name, the word freely translated meaning cut

tn^o^the insect body being cut into these three

parts. Any insect may also be readily distinguished
from animals of other classes, by observing whether
there are three pairs of legs attached to the middle

region of the body. In this way the larvie of in-

sects can also be distinguished from worms. In

the larva, or worm stage of development, insects

have quite a number of pairs of legs; but the tfiree

pairs of true legs are always larger than the others,

and are near the head-end of the body.
The thorax also bears on its dorsal side two pairs

of wings.
•

If the wings are straightened out, it will

be seen that the fore ones are narrow and straight-

edged, and tliat the hinder ones fold lengthwise, in

the manner of a fan. Now the classification of in-

sects, in regard to the most general groups,
—that

is, the orders,—is based upon the form and structure

of the wings. Accordingly, tlie grasshopper be-

longs to the order Orthoptera—straight-winged. It

will be noted that the fore wings are thicker than

the other pair, and it is evident that their chief use

is to serve as covers for the latter, which act solely
as organs of flight.

The abdomen forms rather more than lialf tlie

length of the body. The rings of which it is made
consist of a dorsal part, or arc, and a ventral arc;

and it is this structure tliat admits of the movements
of respiration

—the ventral side of the abdomen (as

one may see by holding the living grasshopper in

the hand) alternately raising and lowering. In

each ring, at the sides, is a pair of breathing-pores,
or spiracles, which admit air in and out of the

system of branching tubes that penetrate every part
of the body and constitute the organs of respiration.

It is instructive to compare this mode of respira-

tion—which is common to insects, spiders, and

myriapods—with that of animals that breathe by

lungs or gills. It is seen that in the former, air is

conveyed through the branching hollow tubes to

the tissues in every part of the body. Thus a

particle of waste matter is oxidized immediately at

the place in the body where formed. In animals

that breathe by lungs or gills, on the other hand,
waste matter is conveyed, through the circulation

of the blood, from the place where formed to the

organs of respiration, where air is contained, and

where the waste is oxidized.

The grasshopper is an especially interesting

insect in regard to its organs of sense. The two

large compound eyes are very noticeable. Under

magnification their surface is seen to consist of very

many polygonal plane surfaces, or facets, set at

various angles, so that from whatever direction light

falls, it throws an image upon the retina at the back
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of the e^e. Thus the compound torm compensates
for the immobility of the organ. Besides the com-

pound eyes, there are three simple eyes, or ocelli,—
one in the middle of the front of the head and a

pair at tiie summit.

The long, manj-jointed, highly flexible antenna.-

attached at tlie front of the liead, seem to be highly

sensitive and ellicient organs of touch.

The ears, curiously enough, are not situated in

the head, but in the first (anterior) segment of the

abdomen. The external part is a tympanum, or

membrane upon which atmospheric vibrations act,

thus affecting the nerve-centre of hearing. The ear

can be readily seen by the naked eye.

A tongue is present, and while it does not appear
to be a definite organ of taste, it is not to be doubted

that the grasshopper possesses this sense. As to

smell, it is unlikely, perhaps, that this sense is

differentiated from that of taste.

A distinctive feature of insects of the grasshopper

family' is the manner in which they produce sound.

The sharp, stridulating noise with which the air

resounds all through the day and far into the mid-

summer night, is produced by the rubbing of the

stiff edges of the wing-covers against the basal

joint of the hindmost pair of legs; or, in some

species, by rubbing the edges of the wings against
each other.

The interested reader, having observed these

points in the insect selected for study, would do

well to compare other common insects in respect
to the same and other features. Any simple obser-

vational study thus begun is sure to lead to the

acquisition of many interesting facts of knowledge,
and to help to an understanding of the laws

of nature.

Union College, Schenectady, N. Y.

[Original ill Popular Science XewM.]

CURIOUS METHODS OF MAKING FIRE.

IIY WALTER HOUGH.

TiiicRE are few things more curious and which fur-

nish such food for reflection as the ways in which un-

civilized man makes fire. The problem of the easiest

and best way to get a spark must have been worked
at in the earliest times, when the human race realized

the need of fire, and the man who solved the prob-
lem is one of the world's great, but unknown, bene-

factors. It is not unlikely that various methods
have been invented as the result of these attempts;
it is true of the beginning of our marvellous age of

inventions. The modern period furnishes the most

singular ways, for the reason that chemistry and

physics have enlarged the field. For an immense

period in man's history the method of kindling fire

afresh was by turning or rubbing one stick upon
another. ••

In Burma a tribe called the Kakhyens carry for

striking a light a cylinder of buflalo horn, with a

central bore three-sixteenths of an inch in diameter

and three inches deep burned into it. A closely-

fitting plunger of iron-wood works in the hole.

When the native wants a light, he withdraws the

plunger and puts a bit of tinder into a cavity in tlie

end of it. The piston is then inserted and driven

down with a quick blow, suddenly withdrawn, and
the tinder is found to be ignited.

The Dyaks of Borneo, who were systematic head-

hunters before the advent of Rajah Brooke, also

made use of a besiapi, or fire syringe of brass, lined

•with lead, fitted with a wooden plunger. This

implement was known in this country, under the

name of "instantaneous light-giving syringe,"
before the invention of matches, but was not gener-

ally used, since, at best, it gave uncertain results,

leading the lecturer to saturate the tinder with

bisulphide of caibon to minimize the burden of

proof. It is an interesting question how the Dyaks
and Burmese came to employ the aerophore for

fire-making.

The Cochin China people strike two pieces of

bamboo together and ignite tinder. The coating of

amorphous, silex-like flint on the surface of the

bamboo yields a spark at a sharp blow. The trav-

eller, Mr. W. T. Ilomaday, tells me that the jungles
are frequently fired by the excessive friction of the

bamboos during a gale. The Tungaras of British

North Borneo and the Ternate Malays carry at-

tached to the girdle a joint of bamboo, often finely

carved, containing tinder and. a fragment of porce-
lain. The bit of china with tinder is held in one

hand and struck against the bamboo tinder-horn

held in the other, generally getting a light at the

first blow.

The Aleutians of Alaska make fire by dipping
two pieces of quartz in sulphur, which abounds in

the islands, and striking them together over a small

heap of down on which sulphur has been sprinkled.
Some tribes of Eskimo use two pieces of iron

pyrites, or pyrites and flint, in the same way.
Matches have gone everywhere and supplanted

the native fire-making processes. Holm, the dis-

tinguished Danisli Arctic explorer, relates that an

Eskimo, on being presented with a box of matches,

gave away his fire-drill, saying he would have 'no

further need of it. The National Museum has a

collection of fire-making apparatus, showing the

representative methods of making fire used in vari-

ous parts of the world. It would be impossible to

duplicate the majority of the pieces now, since trade

has carried matches to the ends of the earth.

Blacksmiths can start a fire by pounding violently
a rod of soft iron, first spreading on the anvil a

layer of powdered coal-dust. This is a good illus-

tration of the conversion of force into heat.

In Germany, before 1S32, a chemical apparatus
called a " Dobereiner" was used for getting a light.

It was manufactured for domestic use, and sold

extensively until superceded by matches, which were

invented in the year mentioned. The Dobereiner
was based on the principle that hydrogen gas played

upon spongy platinum renders the latter incandes-

cent.

United States National Museum.

[Original in Populnr Science .A^eiet J

FURTHER NOTES ON TIIE CHIGGER (Leptus

Irritans.)*

BY H. M. VVHELrLEY, F. R. M. S.

This exceedingly interesting little fellow formed

the subject of a paper that I read before you some
months ago. The publication of the article [Popu-
lar Science News, February, 1S90] has attracted

considerable attention, and brought me numerous
communications on the subject from all sections

of the country, a few from England, as well as

Europe. From the information contained in this

correspondence I have gained several new points
about the habits and life work of the Leptus irritans

These I have collected and bring before you tonight.
In the first place, I desire to state that the Leptus

irritans is no relation to the I'ulex penetrans
of South America and the West Indies. The latter

insect is variously known as the chigger, jigger,

chiga, chigoe, chique, chic, chics, etc. It is a small

insect of the flea family {I'liUxce), while the Leptus
irritans resembles the tick family (^/xodidee.) The
application of the name chigger to both animals
has caused some who are familiar with the South
American insect, but not the North American one,

*Rc:id before the St. Louis Club of Microscopists.

to suppose that I was in error when giving the

Leptus irritans the vulgar name of "chigger." As
this is the most common name for the animal, I

was obliged to accept it.

I find that this pest to human beings is not

confined to as small a section of the United States

as my first investigations indicated. The Eastern

and Southern States share with the Mississippi

Valley in harboring the chigger. I have not heard

of it in latitudes north of the 40th degree, nor does

it seem to thrive in the far West.

The chigger does not confine himself to a strictly

human diet, but attacks the house-fly (Miisca ilomes-

tica.) 1 have not personally observed the parasite

on flies, but Dr. G. De Von informs me that he has

examined flies afflicted with chiggers. He thus

accounts for the transportation of chiggers to infants

that do not come in contact with living vegetation.
Dr. J. T. Whitlock finds that chiggers are also

very troublesome to young fowls, especially small

chickens. He has observed the parasites collected

in lumps as large as the head of a pin, and has seen

as many as a dozen such lumps on one chicken, not

two weeks old. He further states that in such cases

the chick generally dies promptly, with all the

symptoms of poisoning by strychnine. He reports
the case of a chick dying after a number of tetanic

spasms, lasting for perhaps an hour.

There is a great diflerence in the degree of sus-

ceptibility of diflerent persons to these parasites.

Several persons have assured me that they are never

attacked by chiggers, bed-bugs, fleas, or ticks. On
the other hand, one of the most prominent micro-

scopists of this age, writes that his daughter is so

severely afflicted by chiggers that she has been

confined to her bed for several days.

Some specimens of the insect are almost trans-

parent, but they all become darker in color as they

engorge with blood. I have also found another

common name for the insect, as in some localities it

is known as the sea-tick. In addition to the list

of remedies given in my last paper, I find that both

kerosene and spirits of camphor are extensively

employed to prevent the attacks of the parasite, and

to cure sores when formed. Many correspondents
have confirmed my statement that chiggers are

partial to blackberry bushes. Attention has also

been called to the fact that the insects have a special

liking for peach trees.

WONDERFUL OPTICAL PHENOMENA.
Among the most extraordinary and beautiful

optical phenomena presented by organic com-

pounds, it would be diflicult, or perhaps impos-

sible, to find any rival in this respect to two new

products lately obtained in the laboratory of a

Viennese chemist. Dr. Edmund Morvan. Nothing
similar has been seen hitherto, and it is expected

that the careful study of the physical properties

presented by these compounds may ultimately bring
out new ideas with respect to our theories of light

and color.

The first of these is an organic compound of oxide

of zirconium, and is named by its discoverer zircon-

ethyl-methyl-phthalein. The other belongs also to

to the aromatic series and is called monococyl-
metadi hydroxyl-benzol.

These compounds exhibit hitherto unknown prop-

erties of refraction and fluorescence. The former

appears yellow by transmitted lignt and green by
reflected light

—that is, it looks like a brilliant

yellow liquid with a bright green fluorescence.

The latter appears violet and green under the same

conditions.

The first-named compound shows a remote re-

semblance to the substance known for some time

past as fluorescin, but is distinguished from it hy its
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ready solubility in water, and also by the fact that

when treated with nitrate of silver it yields a bright

red precipitate of nitrate of zirconethyl. Under the

inlliience of the electric current it presents most

interesting features. In a very weak solution, in a

small glass tube hermetically sealed and submitted

to an electric current, it changes its color to blood-

red and shows a light blue fluorescence ; the latter,

says Dr. Morvan, is due to zirconium. On after-

wards breaking the tube and neutralizing with a

minute quantity of ammonia, the substance resumes

its original tispect and fluorescence.

A weak solution of the monococyl-metadihy-

droxyl-benzol, placed in a hollow prism, refracts

light strongly; on its spectrum being thrown upon
a screen, both colors of the fluorescence disappear.

The zircon compound behaves in a similar manner.

Removing the white screen and collecting the col-

ored rays by means of a Iwis,—the rays thus

collected now forming a simple ray,
—the latter,

on being conveyed through a common prism, is

spread out again into a spectrum, in which not only

the fluorescent colors are wanting, but also their

complimentary tints. These are certainly most

interesting properties, such as have neVer before

been noted in any substance. But there are many
other wonderful properties to which we have no

space to allude here. —Chemist and Druggist.

«**-

CULINARY RECIPES.

SELECTED FROM FOREIGN SOURCES

Lobster Omelet.—Chop three ounces of lobster

very finely, put in four tablespoonfuls of bechamel

sauce in a stewpan, and add a little pepper, salt, and

a few drops of essence of anchovy. Stew for a few

minutes, add the yolk of an egg, and place inside

the omelet, which has been made in the usual man-

ner.

Oyster Omelet.—Put in a teaspoonful of butter.

When melted, add a teaspoonful of flour, a little

of the oy.ster liquor, two or three drops of lemon,

and sullicient milk to make it as thick as cream.

Boil it up; then add the oysters, chopped, add the

yolk of an egg, boil up slightly, and place inside the

omelet.

Pumpkin a la Parmesan (Italian recipe.)
—

Clean and peel a pumpkin ;
let it stand in salted

water, drain it, put it in a pan on the fire with

butter, salt, and spices; let it fry, stirring it con-

stantly; afterwards add another piece of butter and

some grated Parmesan cheese
; put the lid of the

>saucepan on, and let it roast with fire above and

below it.

Salads en Surprise.—Make some light puff

paste, and roll out quickly; cut out six circles, and

bake in a quick oven ; curl up into the shapes
of cornucopias; when hot fill these with lettuce

cut up small, peas, etc., well soaked in Mayon-
naise sauce. A little tarragon and chervil should

be mi.xed in with the small salad. Dish these up
like pastry and cream cornucopias.

Lobster Salad en MAsquERADE.—Take a plain
mould and place a gallipot inside, and between the

mould and the gallipot put, first, a layer of aspic-

jelly, colored carmine, which has been whisked up
and is nearly cold

;
when set, add a layer of natural-

colored a.spic-jelly, also whisked up, then a layer

of green aspic, and so till the mould is full. Put on

ice till quite firm
;
then fill the gallipot with warm

water, and remove it
;
then put in a lobster Mayon-

naise, which has been already prepared.

Veal Cutlets a la Macaroni.—Dip veal cutlets

in liquefied butter; then roll thein in equal parts

of Parmesan and bread-crumbs; pepper and salt to

taste. When the bread-crumbing is quite set, dip
the cutlets in egg, and again cover them with Par-

mesan and bread-crumbs. Let them stand for a

couple of hours; fry a nice color. Boil a small

quantity of macaroni in the usual way, dress it with

butter and tomato sauce, in which the yolk of an

egg has been stirred. Sprinkle freely with grated
Parmesan.

Genoese Pastry tor Afternoon Tea.—Take

eight ounces of butter, and creain it; then add the

grated rind of a lemon and eight ounces of fine

white sugar, and work the mixture till it is quite

white
;
then gradually add eight ounces of Vienna

flour, and five whole eggs. Add the flour and eggs

very gradually, such as after two spoonfuls of flour,

one egg. Place this mixture in differently shaped
small moulds, and bake them. Then turn them

out, and stand them on a wire sieve til! cold, and

then ice there with varioualy-colered and flavored

glace. They can be ornamented with pi.^tachio

kernels or crystallized violets placed on the top.

Iced Savoury Oysters. —Take three dozen oys-

ters, beard them, strain the liquor from them, and

chop them up in small pieces; then let them soak

in Mayonnaise sauce, made with lemon instead

of vinegar. Whip some nicely-flavored aspic-jelly

to a froth. Put some of this at the bottom of the

china soulile dish, which it should be served in;

then place a layer of the minced oysters, and then a

layer of aspic; fill up the remainder of the dish till

it is nearly full
; place a stiff band of paper round

it, about two inches higher than the dish, and fill in

with aspic-jelly. Place it on ice for two hours;

remove the paper, and serve. Garnish with lemon,
cut into fancy shapes, and rolled anchovies.

Gnocchi a la Lomhardi (Italian recipe.)
—Boil

one poupd of potatoes, skin and ma«h them, and

pass them through a. sieve; then take half a pound
of fine flour, add to the potatoes, and incorporate
well together till an eqiinl and consistent paste is

made
;

then divide it into pieces as large as a

lemon, roll thein on a board with the palms of the

hands, and form them into little sticks, which must
be cut across in small pieces the size of walnuts;
then mould them one by one with the fingers into

any desired shapes ; they must then be left to dry

by leaving them exposed to the air on a drainer.

In the meanwhile, put a saucepan on the fire with

salted water, and when it boils throw in the gnocchi,
a few at a time, till cooked

;
then drain them and

season to taste, arrange them on a dish and sprinkle
them with grated Parmesan cheese, and pour over a

butter which has been melted and fried brown.

Oyster Bombs.—Ta^e some large stewing oys-

ters, scald them, and cut them small
; make half a

pint of white sauce, in which half an ounce of gela-

tine has been put, and a tablespoonful of lemon-

juice and a little cayenne. Put the chopped oysters
into the sauce, and mix lightly together; then put
this mixture in a basin, and stand on ice till firm;

when it is so, make it into round balls the size

of greengages ; they should be slightly flattened at

the bajse. Have ready half a pint of rich bechamel

sauce, to which should be added one gill of aspic;
stir well, and put on ice in a mould, and well

surround with ice. When the sauce is quite firm,

re-melt it, and place on ice again till beginning
to jellify; then place each bomb, or ball, at the

flattened side on a skewer; then carefully dip each

one (lito the sauce, and, when completely masked,

place them on a dish to get cold. After this, have

ready two colored aspic-jellies
—one red and one the

usual color;—melt, and, when in a half-liquefied

state, put the bombs on the skewer again, and slip

some in one color and some in the other, and stand

on ice to get cold
;
dish them up in alternate colors

in the form of a pile of shot. Garnish here and

there with chervil-leaves.

Practical Cljeiiiistry and tlje "Jirts,.

[Original in t^opular Snence Xeics.\

CARBON.
by George l. burditt.

In looking over MendelejefT's table, we find at the

head of the fourth series the element carbon. It is

one of the most abundant elements, and one of the

most important in nature. It is the characteristic-

element of organic chemistry, where it forms a sort

of frame-work upon which the organic compounds
are grouped. Indeed, inorganic chemistry is called

by some the study of the carbon compounds. C.ir-

bon occurs in all vegetables, and in some minerals.

It also exists in three allotropic forms, as the dia-

mond, graphite, and charcoal.

The diamond is the purest form of carbon, occur-

ring in nature usually in conglomerate formations.

India, Brazil, and the Cape of Good Hope furnish

most of the diamonds in use, the Cape of Good 1 lope
mines being more recently discovered. The diamond

has prohably never been made artificially, although

many attempts have been made. In order to make

one, the carbon would have to be liquefied and crvs

tallized. But carbon is only soluble in melted cast-

iron, and is infusible; and so diamonds could not he

got in this way. Making diamonds from bonzole was

at one time tried by a Scotch chemist, but with

questionable success. In nature they are probably
made from some liquid form of carbon, but little or

nothing is known of the process. Although they

may be of almost any color, they are usually white,

and when entirely free from all color are said to be

of the first water, and these are the most valued.

However, owing to impurities, they may be grav,

yellow, brown, green, red, blue, or black. The rose

diamonds are valued highly, and next to them the

green. To heighten the effect of a diamond, it

must be cut. This is a very slow and tiresome job,

sometimes taking many weeks or months to finish

The Ktone is first clipped off, piece by piece, until il

is nearly the required size. It is then fixed upon a

steel spring, by means of melted lead, and the leail

allowed to solidify. This spring is tiien pressed
down until the stone reaches a swiftly-revolving
steel wheel, upon which there is a quantity at dia-

mond dust, called " bort." By the constant grind-

ing of the stone against the bort, a smooth plane or

face is formed. And this is wliat is meant by

diamond-cutting. The operation must be repeated
for each face. The commonest forms after cu'ting

are the rose and brilliant. The diamond is the

hardest substance known, but it is quite brittle.

Besides il« extensive use as a gem, it is used for

cutting glass, and in making diamond drills for

boring rock. Qtiartz is hard enough to scratch

glass, but the diamond point is more curved than

that of quartz, by virtue of which it gives a cleaner

scraSch, and so is always used. Diamonds do not

occur to any extent in the United States, although
small ones hare been found in North Carolina.

The second allotropic form of earbon is graphite,

sometimes—but wrongly—called black-lead. It is

fmind principally in Siberia, Cumberland, and at

Ticonderoga, wliere it occurs as lumps between

layers of sJate. It is of a grayish-black color; soft,

greasy, and has a metallic lustre. It can be made

artificially by dissolving carbon in melted cast-iron,

and treating tiie product with dilute hydrochloric or

nitric acid to remove the iron. Owing to its high

fusibility, it is used in making crucibles for melting
substances which require great heat. It is also used

with oil as a lubricator; also in electrotyping. Its

mo«t important use is in making pencils. The

graphite is crushed fine under water, on top of

which it floats oft" through a series of tubs, each a
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little lower than the one before it; and in this way
the fine powder is separated from the coarser. Pipe-

clay is then added to it, and enough water to make

a paste about as thick as cream, and this is ground
until the substances are perfectly mixed. For hard

pencils, more clay is added
;

for soft ones, less
;

medium liard pencils contain about seven parts

of clav to ten of graphite. After grinding, the

paste is put into canvas bags and pressed until all

the water runs out, leaving a thick dough. This

dough is then put into an iron cylinder with a tight-

fitting pi^ton. In the bottom of the cylinder are

holes the size and shape of the lead desired, and

through those the dough is slowly forced by the

descending piston, coming out in long strips.

These strips are then cut into the proper lyngths,

baked, and put into their wooden cases.

The third or amorphous form is represented by

charcoal. Charcoal is made by burning wood in a

liiiiiti'd supply of air. Sticks of wocmI are piled up
into a round heap, with a small hole in the centre

for a chimney. Another hole runs from the chim-

ni'v to the outside of the pile, so as to give a draft.

The whole pile is then covered with sod and earth.

The wood is lighted through the chimney, and

chars- slowly until it is all converted to charcoal.

The time required varies from one to three weeks,

according to the size of the pile. The best quality

of charcoal is made by heating wood in iron cylin-

ders. When made in this way, some other valuable

substances—as wood-alcohol, etc.—are also formed,

which run off as liquids and are collected. This

kind of charcoal is used for gunpowder. Charcoal

is black, lustreless, soft, and smutty. It has no

crvstalline form, but retains the internal and exter-

nal forms ol the tree from which it is made. While

the wood in the pits is charring, the walls of the

wood-cells become charcoal, but the matter within

the cells is dris'en olT. This makes the charcoal

very porous, and it absorbs air to such an extent as

to float on water. Charcoal has a strong tendency

to condense gases on its surface. It acts on different

gases to different degrees, but most readily on

ammonia and sulphuretted hydrogen. It is also

Hsed to absorb coloring matter in bleaching colored

>(>lulions; but bone-black—a sort of charcoal made

l)V burning animal bones— is better for this purpose,

lirown sugar is turned into white sugar by running
it through a layer of bone-black from twenty to

thirty feet high.

Lamp-black is made in much the same way as

charcoal, only no wood is used. Heavy oil of tar

or natural gas is burned in a close chamber, at the

lop of which is a tight-fitting iron dome. The oil

is lighted, and burns with a smoky flame, giving

iiiY small particles of carbon, which are condensed

on the sides of the chamber into lamp-black.

When th* process is finished, the dome descends

and scrapes the lamp-black off. It is tolerably pure,

is very black and permanent, and can be advan-

tageously used in making paint, blacking, etc.

The question may sometimes arise : How do we

know that these allotropic forms are really earbon ?

The proof is, if we burn twelve parts of carbon it

will f^Jve forty-four parts of carbonic acid gas
—and

this is the case with each of the three forms.

HOW THE BURMESE WORK THEIR OIL
WELLS.

Dr. Nokti.in<;, of the Indian Geological Survey,
to whose report on the petroleum deposits of Bur-

niah reference has already been made, gives an

interesting description of the native method of dig-

ging the wells. As soon as a native has made up
his mind where he is going to have a new well, the

workmen, usually four in number, begin to dig a

Square shaft, the sides of which measure between

four feet and four feet six inches. Over this pit a

cross beam, supported on stanchions at either side,

is placed, in the centre of which is a small wooden

drum, or cylinder, which, with its axis, is made of a

single piece of wood, the latter running on coarse

fork-shaped supports. The leather rope used in

hauling up the oil passes over the drum, and on it is

fastened the workman who is going to be lowered

down, as well as the common earthenware pot in

which the oil is drawn up. If possible, the well is

so placed that the men or women drawing the rope
walk down an inclined plane along the slope of a

hill. The tools employed in digging are quite

primitive, and can only be used in soft strata.

Timber is used to support the walls of the shaft,

and the latter is lined with wood. This wooden
wall has considerable strength, but it has to be

carefully watched lest it should give way.
The workmen are lowered in an ingenious way.

The man sits on two slings formed of strong rope

running between his legs and knotted over his left

shoulder. To prevent sliding, a thin rope runs

down from the knot, across the breast, underneath

the right shoulder to the back, where it is fastened

to the rope forming the slings. A second rope for

the same i>urpo.se is fastened round the hips. On
account of the explosive gas filling the shaft, no

light can be taken down; the workman, therefore,

tics up his eyes previously to descending, so as to

enable him to see during the short time he is in the

well, otherwise it would take him longer to accustom

his eyes to the darkness than he is able to stay down
on account of the gas, which renders breathing dif-

ficult. The data obtained by Dr. Noetling as to the

time occupied in the ascent and descent, and the

period during which the laborer can remain below,

show that not twenty-five per cer\t. of the total

working time is really spent in extracting the oil.

Two hundred and ninety seconds is the longest
time any man, however strong, can remain below

without becoming unconscious, while in some he

can only remain sixty seconds. With increasing

depths the difficulties in obtaining the oil after the

Burmese methods become insuperable. Hence the

limit is 310 feet, and the workers object to more

than J50 feet.

The drawing up of the oil is as primitive as

everything else. The rope is fastened round the

neck of the ball-shaped pot, and, being lowered, is

allowed to fill by sinking in the oil below. The oil

thus raised is poured into another pot of the .same

shape, but much larger, and twelve of these are

packed on each country cart.—London Times.

TiiK SiiiKKiAN R.MLWAY.—The Russian Gazette

of St. I'etershiiry states thi-it the special commission

has just drawn up its report on the most practicable

way of constructing the -great Siberian railway.

According to this report the work should be accom-

plished step by step, but with the result that the

whole line should be completed in 1900. The cost

of construction would not exceed 250,000,000

roubles, spread over ten years, so that the treasury
would only have to advance 25,000,000 roubles a

year. Judicious economy would reduce this sum

by 50,000,000 roubles, so that the cost per verst

would not exceed from 25,000 to 28,000 roubles.

The line would be as narrow as possible; conduits

excepted, all the work would be in wood; and^arge
stations would only be established at the most

important points. . At the beginning of the enter-

prise, also, there would be a minimum of rolling
stock. For this reason engines of eight wheels

would be employed, except in the steppes, where

engines of six wheels might be adopted. Another

suggestion is, that those sections most promising of

revenue should be begun first.

Tljc Out-Door morld.

Edited by HARLAN H. BALLARD,
Pre.sii)Ent of the Agassiz A.ssociation.

[P. O. AdDUKSS, PlTTSFIELD, MASS.]

To further introduce the News to the

members of the Ao;as.siz Association, the

proprietors offer a special ittducement for

new siihscrihers. Any member sending 70
cents direct to the Popular Science News
Co., 5 Somerset Street, Boston, will receive

all tiie back numbers from January (six

copies) and those to follow, to January, 1891.
The complete numbers from January are

limited
; tliercfore sentl 3'our name at once.

A STATE CONVENTION.
SUCCESSFUL MEETING OF THE NEW JKKSEY

ASSE.MnLY.

The Semi-annual Convention of the New
Jersey State Assembly was held at Newark,
May 10, in the High School. Eighteen

Chapters were represented. A delegation
of New York Chapters was present. The

morning session was devoted to business.

The A. A. "Hill and Dale Club" held a

meeting at noon.

During the recess, the visiting delegates were
entertained by Professor Sonn and other members
of the Newark Chapter. The new polariscope at

the High School was much admired, and the polari-

scopic slides made by the students highly praised.
The solar lantern was called into service to show a

number of the slides which are the property of the

Newark Chapter.
At the afternoon meeting, one hour was devoted

to the consideration of questions which had been

dropped into a question-box. Then followed an
address by President Lighthipe, of Woodbridge,
upon the clays and marls of New Jersey. The
lecture was illustrated with maps and drawings,
.md closed with a cordial invitation for Agassiz
members to join in the Hill and Dale Club excur-

sions to the clay beds near Amboy on the 6th
of June, and to the marl pits at Farmingdale on

May 30. Messrs. Herman Lehlbach and William

Kinsey, members of the local Chapter, then fol-

lowed with an illustrated practical talk upon
" What

Can Be Done in the Lecture-Room with a Tin
Can." The young men had prepared twelve inter-

esting and very instructive experiments in physics,
which they performed entirely with tin cans of vary-

ing sizes. Their eftbrts were enthusiastically re-

ceived. Mr. Charles Teeter then gave a series

of six chemical experiments, which were designed
to explain some of the tricks usually offered bv

magicians. Mr. Kelly, of Elizabeth, then read a

paper upon the basaltic formations of America and

Europe. His article was illustrated by photographs
and lantern slides. The session closed with a lec-

ture upon "Certain Sound Phenomena," delivered

by Professor Sonn, with apparatus prepared largely
for the occasion by himself and members of the

Edison section of the Agassiz Chapter connected
with the school.

The display of minerals, phosphates, and curios

presented by these members of "351, B" is greatly
to be commended. Particularly noticeable in the

displ.iy were three large rattlesnake skins with

rattles, a collection of Brazilian iridescent beetles,

and Bergen cut minerals. A paper upon the last-



102 POPULAR SCIENCE NEWS. [Jui.Y, 1S9O.

named specimens that had been prepared by Mr.

Bayley, of Elizabeth, was read by Miss Lilian

Faulks.

The Secretary of the Assembly is Miss

Susan Gilbert, of Plainfield. Applications
for joining the State society shonld be ad-

dressed to her, as also proposals to unite in

the seaside assembly to be held at Long
Branch in July.

A CHAPTER AT THE ANTIPODES.

AN OPPORTUNITY TO BE OF USE.

Many Chapters and members of the Agas-
siz Association are interested in archeology.

Many more will become interested as they

learn more of the scope of the field included

by that science, and reflect upon the impor-
tance and magnitude of the problems to

which it holds the kc}'.

Believing that many of oin" members and

friends would be glad of the opportunity

Our readers will notice in the list of new "^ contributing toward the grand project

of uncoverincj one of the
Chapters which follows. No. 271, of Port ,

o' uncovermg one 01 ine most miportant

Chalmers, New Zealand. This Chapter is
' monuments of antiquity, and thus revealing

composed of twenty earnest members, led by
,

to science a new chapter in the world's his-

Professor Chilton, and we extend to it most tory, a letter was written to Professor T. D.

cordial greeting. It will be a pleasant thing Seymour, of the Arch.-cological Institute

for our American Chapters to write letters of America, asking for such an account

of welcome to this new member of our Asso- !

of the project as would make its importance

ciation ; and, besides the pleasure of making
friends on the other side of the world, there

will be an excellent opportunity of increasing

our knowledge of New Zealand, and of ob-

taining, by exchange, specimens of the strange

forms of life—both animal and vegetable
—

that flourish there. By the way, all new

Chapters like to receive letters of welcome—
even if they are not thousands of miles away.

CHAPTER ADDRESSES, NEW AND
REVISED.

No. of
Members
... ... 8

No. Name.
243 East Greenwich, R. r. A

Miss Bertha Pahiier.
246 Austin, 111. (CooktJo.) A

Kreii L. Charles.
69 Plttsrlehl, Mhbs. K

Mia-* Mary L. Wellington.
25.1 Cla cniont, N. H. A

John W. Dow, lJox,13.>.

201 Harrishurj^, I'eiin. ii

It II. Li wis, Hox 119. {Harris Chapttr.)
134 I)e IVre, Wis. A

.Jos. (jj. l.awton.
271 Port Chalmers, New Zcalanil. A

Charles Chillon, B Se , District High School.
902 Nancy, Frimcc. A

Fr'eileric de Metz Nolilal, 27 Hue <le la Kavinclle.

MASSACHUSETTS STATE ASSEM-
BLY.

On May 30 the programme already an-

nounced in this journal was successfully
carried out at Fitchburg. Owing to the

faithfid work of President Hall and the

Executive Committee, a larger attendance

was had than ever belbre, and the interest

was proportionately greater. At the busi-

ness meeting following the addresses and

reports, President Hall was unanimously re-

elected. It was voted that the Assembly
make an exhibit at the World's Fair in 1892,
and a committee was appointed to confer

with all Massachusetts Chapters on the sub-

ject, and secure their co-operation. It was

voted, "That the Massachusetts Assembly
heartily endorses the two journals. Popular
Science News and Santa Claus, and

recommends every Chapter in Massachu.setts

to appoint a committee to make a thorough
local canvass to secure subscriptions to the

same." In the afternoon, delightful excur-

sions were made to Wachusett and neighbor-

ing hills.

clear to all our members. In reply the fol

lowing letter was received :

Arcii.kological Institute of America.
School of Classical Studies at Athens.

New Haven, Conn., M.ay 14, 1890.

My Dear Sir : The case of the Archaeological

Institute in connection with Delphi is, in brief, this :

Since excavations have been conducted systemati-

cally on Greek soil, Delphi and Olympia—the two

most important seats of Hellenic worship in the

classical period, and the homes of the festivals to

which Greelcs from all lands came—have been re-

garded as the most interesting and important sites,

with the single exception of Athens, where the

modern city .precludes extensive digging. The
Greeks are too much pressed for money for the

the improvement of their country and the daily

expenses of their kingdom to undertake excava-

tions at Delplii, apparently; and they believe,

further, that such work by foreigners calls attention

to their land.

The Germans, about ten years ago, undertook

excavations at Olympia, and are thoroughly well

pleased with the result. The expense was borne by
the German government. The French began some

excavations at Delphi twenty jears ago, and have

claimed it as their ground. But more than a year

ago, the Gallo-Hellenic treaty, which contained the

concession of Delphi as one of its articles, failed

of ratification by the Fiench parliament, since the

wine-growers of France were jealous of the privi-

leges offered to the wines of Greece.

Then the privilege of excavating at Delphi was

open to America; and tliis concession is at present

reserved for our Arch;eological Institute, on condi-

tion that we shall buy from the owners, the land on

which the modern village of Delphi (Kastri) stands.

This land will cost about $80,000. Of this sum,

something more than $30,000 has been raised near

Boston. Smaller sums have been contributed in

other places. No vigorous effort has yet been made

in New York and the West. Professor Charles

Eliot Norton, who has been the President and soul

of the Institute for eleven years, is confident that the

entire sum will be raised and the opportunity gained.

When Delphi is once secured, the funds for con-

ducting the work of excavations will be furnished

largely by the Institute, which pledges about $5,000

a year for this purpose. This does not seem a large

amount for a great enterprise, but the conditions

of the slopes and soil there are such that not a very

large number of men can be employed to advantage,
and labor is cheap in Greece. The work of excava-

tion would be conducted by the American School

of Classical Studies at Athens, which has already

discovered two deme-sites in Attica, has uncovered

the ruins of the theatre at Thoricus, and part of the

great theatre at Sicyon, besides extensive exploia-
tions at PlatJea. The greatest exploit of the school

in this line was the excavation two 3'ears ago at

Icaria, the original home and birtliplace of Greek

tragedy.

Delphi will be excavated. Science has nothing to

fear on that account. But it would be a great glory
for America if it would undertake the work. No
other similar site remains. Who has not heard

of the Oracle at Delphi? Who would not like to

aid in this enterprise?

Very truly yours,
T. D. Seymour.

All who wish to have a share in taking the

earth ofl" from this inestimable treasiue, mav
send their contributions to the President

of the A. A., before September i, and they
will be promptly forwarded to the Archa-o-

logical Institute. Many hands make light

work. One cent will pay for the removal

of at least one shovelful of earth. Let each

one give according to his inclination and his

means.

REPORTS FROM ACTIVE CHAPTERS.

48, Fitchburg, Mass., [A].
— Our society was

thoroughly reorganized on May 17, 1SS9, and has

since then received many additions. At present we
have thirty-one members, who are all interested

workers. Two are at work on a catalogue of Fitch-

burgbirds; fourare revising the " Flora of Fitchburg
and Vicinity," which we published some years ago :

and six have united to make a geological map of this

vicinity, including all the towns that border upon
Fitchburg. We have received much encouragement
from Professor W. O. Crosby, of the Boston Society
of Natural History, and also from Professor N. S.

Shaler. We hold regular monthly business meet-

ings, at which methods of work are discussed
;
and

we have special meetings once a week for actual

work, when we dissect some animal, study some
mineral or insect, work on our herbarium, etc.

The Chapter purchased some bird-skins which Pro-

fessor Beal had collected in Iowa, and two of the

members have mounted them. We have had one

hundred and twenty-five cases made to hold our

herbarium—one family in a case. We have received

one hundred and eighteen birds' eggs from across

the Atlantic—the gift of a Fitchburg boy living in

London. In October, 1SS9, Captain Robert Davis,

realizing that he had not long to live, presented to

us his cases and.cabinets of insects, shells, minerals,

and ferns. These additions, together with our pre-

vious collections, required more room than the

Knights of Honor— in whose hall we held our

meetings—could well spare, and the School Com-
mittee kindly granted us the free use of the High
School building for our museem and our meetings.—E. Adams Hartwell, Cor. Sec.

52, Mt. Union, O., [A].
—In June, 1S89, our

Chapter was reorganized, with two of the old

members and two new ones. Since then we ha\c

increased to twenty. In September we lost one

of our best members by the death of Mr. H. S.

Clark, the founder of the Chapter. Our work ten(U

chiefly in the direction of ornithology and botanv.

We have a nice room of our own, and have starteil

collections in several lines. We have a full meetins;

every Wednesday evening, the exercises consistiTii;

of debates, essays, and the practical study of speci-

mens.—V. N. Marsh, Sec. •
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53, Alpena, Mich , [A].—Our Chapter is in a

very flourishing condition. We have ten active

members, and during tlie year have been studying

chemistry with a zeal that would do credit to any

society. We have one physician and nine teachers

—all capable of doing the best of work. We shall

resume the study of mineralogy in April, which

w.as discontinued to review our chemistry. We
have a good cabinet for minerals, and entomologi-
cal and botanical specimens, and have already a

very fair collection.—L. S. Norton.

87, New York, [R]. (Manhattan Chapter.)—
During the past year our illustrated lectures on

"Frogs," "House-Drainage,"
"
Lizards," and "The

Land of the Sky," have attracted good audiences.

Our Chapter excursion to Little Falls, N. J., was

partially successful, but was marred by the thorough

drenching received by most of the excursionists

Regular additions have been made to our library.

The total amount of our receipts for the year was

$498.08; our expenditures were $36298; leaving a

balance of $135 lo. The fair held last February

('89) proved successful beyond all anticipations, the

net proceeds being more than $300. This secured

us the lease of our rooms for another year. For the

social and financial success of this fair, the lady
friends of the Chapter have its heartiest congratu-
lations and thanks.—C. F. Groth, Rec. Sec, 511 E.

I i/tb Street.

The botanical section has made a good collection

of leaves, lichens, and woods
; the zoological section

has collected many insects, and closely studied their

development. Many observations have been made
on the migrations of birds. Among the important
additions to our cabinet are a large rattlesnake

secured in Brown County, and some copperheads
found here. The Agassiz Association is a valuable

aid to the scientific department of Moore's College.—Professor A. J Bigney, Pres
; Rev. V. G. Abbott,

Sec.

88, New York, [C].
—I am pleased to record that

the ))ast year has been one of much greater activity
than the Chapter has ever experienced before. There
have been twenty-four jegular and three special

meetings, at which thirty-one papers have been

read. On the evening of the 25th of June, the

Chapter gave a free illustrated lecture,—subject,

"Around the World in Eighty Days,"
—which was

delivered by Mr. A. H. Timmerman, of the College
of the City of New York. The number of volumes
in the library is 872. Total number of members to

date, seventeen resident and nine non-resident.—
Henry E. Everdell, Box 1,778, New York City.

121, Scranton, Penn.. [A].—We purchased in

April nine sets of the first grade of Professor Gut-

tenberg's course in mineralogy, and the members

began to study them, but with so little vigor that

they were soon discontinued. We also formed a

botany class in May, under the lead of Professor

Buell, of this city, and it was well attended until

the .school vacation. We held no meetings from

the end of June until October, and when we reas-

sembled we found that many wished to discontinue

the Chapter; so we disbanded, dividing the money
equally between us. Then four of the old members

reorganized under the same name, and are now

continuing the work of the Chapter. We immedi-

ately began the first grade of the course in mineral-

ogy anew, and finished it successfully. We then

purcha.sed the second grade, upon which we are

now engaged. Our monthly dues are ten cents,

and we have about nine dollars in the bank.—W. W.
Scranton, Pres.

;
Paul Belin, Sec.

124, Moore's Hill, Ind., [AJ.
—We have held four-

teen regular meetings during the year
—all with

interesting and profitable programmes. We have

made several excursions; one to Versailles, where
we spent an entire day in the fossil-beds. We found

many good specimens of coral. In September we
excavated an Indian mound, but found nothing but

ashes and burnt stones. On this trip, however, we
found a specimen of Tetradium fibratum, which is

pronounced the finest ever discovered in Indiana.

Our Chapter is divided into working sections.

125, Camden, N. J., [A].—The past year has been
the most prosperous and interesting year of the

existence of this Chapter, and it affords me great

pleasure to forward the following report: During
the year we have held thirty-two meetings, no meet-

ings being held in July and August. We have been
increased by three new members, and three have

resigned (from business causes) and were made

honorary members; making a total membership
of eleven. During last spring we took up the study
of oology and entomology, which proved very inter-

esting, and we are now engaged in the study of phy-
siology.

—Samuel Carll, Pres. ; Newton L. Swyler,
Sec.

132, Buffalo, N. Y., [B].—The records of the past

year show progress in every department. Twenty-
one meetings have been held, besides our working
meetings and meetings of sections. Twenty care-

fully-prepared papers, embodying the results of per-
sonal observation, have been read. Among the

topics treated have been ;
" Erosion in the Vicinity

of Buffalo,"
" Minerals of Erie County," "Archie-

ology of Buffalo," "Birds of Erie County," "An
Indian Fort Near Buffalo," "Geology of Erie

County," "Observations on the Habits of Limax"
and "Limestones of Buffalo." A course of six

illustrated lectures on "Natural Philosophy" was
delivered by Mr. J. Paasch, and one on "Fixed
Stars" by Professor W. Grabau. From another

course of three lectures, given under our auspices,
we received enough money to procure a large and

handsome cabinet. Our collection is chiefly Ipcal.

We have sixteen members, having gained three and
lost none. On January 10 we united with the

Buffalo Society of .Natural Sciences.—Amadeus W
Grabau, Sec.

;
Edw. J. Weber, Pres.

141, Canton, O., [A].
—As our Chapter disbanded

a year ago, and has been maintained by one member
since, my report becomes a personal oner. During
the summer of 1889, I collected and mounted

seventy birds and mammals. My collection of min-

erals numbers 225 specimens, together with 150
fossils. I have skeletons, skulls, prepared brains,

embryo lizards, snakes, and frogs,
—in all more

than 1.500 specimens,—all classified and arranged
so that any specimen may be reached at a moment's
notice. As all the classes are represented, this

makes a very handy working collection for the

student of natural history. This, with my library,
and work and microscope tables, quite fills my large
room. Among the most attractive of my birds is

an albiuo kingbird. I have just observed an albino

English sparrow, which I hope to secure. Some
weeks ago I preserved and mounted a monstrous

Jersey calf, which had two heads, eight legs, and

two tails. All the limbs were normally developed,
and the heads were nearly alike. There were two

sets of viscera, two stomachs, two pairs of lungs,
four kickieys, and two sets of smaller intestines;

but the two livers were merged into one very large

one, and the two bladders were grown together, but

with an internal dividing wall. There was, how-

ever, only one heart, of normal size and construc-

tion, e.xcept that it had four divisions of the aorta

instead of two.—X.

158, Davenport, Iowa, [A].
—The work which we

have done and are doing is not small. What time

we can get after attending to our school duties is

spent in the field—and very profitably, too. Twice
a year our ornithological members send a record

of their observations to the government ornitholo-

gist
—
although we consider this action more profita-

ble to ourselves than to the government. Having
been a member of the A. A. in this city for more
than five years, I am willing to say without hesita-

tion that scientific study has been steadily progress-

ing.
— 11. Benefiel, Sec.

202, St. Louis, Mo., [C].
—Our work, steadily

carried on during the year, has been chiefly limited

to systematic microscopical study in histology,

entomology, and botany. The microscope suggests
more queries in five minutes than can be answered
in a whole life-time. We cordially invite exchange
of microscopical preparations and mounted slides.

—M. A. Goldstein, Sec, 1,421 Missouri Avenue.

216, Hanover, N. H., [A].—We have held forty-
four meetings, and read thirty-four papers jon sub-

jects of natural history. We have also been fav»red

with nine lectures by members of the college on the

following topics :
"
Coal," by Professor Blompied ;

"Extinct Volcanoes," by Professor Hubbard;
"Electricity," by Professor Emerson; "Switzer-

land," by Professor Ruggles; "Water," by Pro-

fessor Fletcher; "My Trip to the Adirondacks,"

by Professor Lord; "Invertebrates," by Professor

Jesup; "Entomology," by Professor Jesup ;
and an

illustrated lecture by Professor Hitchcock. Two
of the members are taking Professor Gultenberg's

enjoyable course in mineralogy, and have derived

much pleasure and benefit from it. Several rare

specimens and relics have been added to our cabi-

net. I should deem this report inadequate should I

neglect to mention the picnic held in commemora-
tion of Agassiz's birthday. We rowed down the

river to a charming spot, where we spent the after-

noon indulging in games common to such occasions.

On the whole, we have passed a very successful

year.
—Maurice S. Sherman, Sec.

242, Philadelphia, Penn., [I].—The present report
is concerned with the Chapter's work from March
I, 1S89, to March i, 1890. Active members, six;

corresponding member, one. During the year we
have lost seven members. Fifteen meetings have
been held. Our plan of work, as described in our

reports for 1SS8 and 1889, was continued from Feb-

ruary 26, 1889, up to June 25, 1889. The most

important "talks" given by the members under
this plan were as follows :

March 13, 18S9—Miss Lindsay, "Roots and Stems;" F. G.

Jones,
•'

Epitliclial and Kndolheiial Cells
;••' P. P.Calvert,

" Skull of the VVart-lIojj."

March 25—Mr. McClintock,
" Life and Its Origin." Mr. E.

F. Lindsay exhibited fresh-water hydra, infusoria, etc. P. P.

Calvert,
" Viscera of Red Squirrel."

April 9—P. P. Calvert,
*' Limbs of Vertebrates."

May 14—C. T. Westcott,
" Parts of Flowers," and " Cocoons

of Attacus Cecropia and t*oly])henuis."

On the 23d of May, the Chapter sustained a

severe loss in the death of Mr. E. P\ Lindsav. At
the meeting of May 28 the following resolution was

unanimously adopted :

This Chapter hears with deep sorrow of the death of its

Treasurer, Mr. Edwin F. Lindsay, on the 33d inst. In his

decease, the Chapter recognizes the loss of one of its most
active members and constant supporters, who has been its

Treasurer from the period of its active organization. Espec-
ially shall we miss from its meetings his cheerful and kindly
presence, his counsel and help. We extend to his family our

sympathy in their allliction.



104 POPULAIl SCIENCE NEWS. [July, 1S90.

Since tlie death of Mr. Lindsay, and the subse-

quent withdrawal of a number of our members, the

active membership has practically been reduced to

four. Our plan of work has consequently been

somewhat modified. Tlie subsequent
" talks" were :

fiiiio 7,

— I.. L. Culvert,
" ninV:rciu-t-s Hctwccn 0?'i4:uiic :in<I

1 1101 gallic Mutter."

June 25—C. T. Westeott,
" Transforniatuins of Insects;"

F. G. loiies, "Assimilation in Animals;" I*. P. Calvert,
" Viscera of a Kield-Mouse."

September 24
— P. P. Calvert, "Characters fr}r Classifying

Draj^on-Flies."
October S—C. T. Wcsteott,

"
Winjjs of Lepiiloptcni;

" P. P.

Calvert,
" Intestines of a Shrew-Mole;

"
I^. I... Calvert, "Hail-

storm of October 1st."

Novcniher 19— I'". G. Jones,
" Karvokinetic Changes,"

Decemlvir 17
— P. P. Calvtal,

"
iliological Notes on the Cell."

January 21, 1S90
— 1'^. G. )oTies,

"
liacteria Cultures and Spe-

cific (.""liaracters of Ilacteria."

February iS—F. G. Jones exhibited tubes containinj^ yeast

cultures. P. P. Calvert, "A Unique Anatomical Peculiarity
of the Male Dragon-Fly."

A number of these "talks" have been illustrated

with crayon sketches and specimens. On October

22, 1S89, '" consequence of the. little time for scien-

tific work possessed by ineinbers, the number
of meetings was clianged froin two to one each

month.—Philip P. Calvert, Sec.

No reports are requited from our Chapters

during the vacation montlis August and Sep-
tember

;
but the reports of the Eighth Cen-

tury (Chapters 701 -Soo) should reach the

President l)efore October i. There ;ire, liow-

ever, a number of Chapters whose reports

are overdue, and a few from whom no word

has been received this year. It is hoped that

all such will comiTiunicate at once with the

President, as it is important that he be

informed of the condition of every Chapter.
"Better late than never."

All are cordially invited to iniite with the

Agassiz Association. Printed blanks for

application and descriptive circulars are fur-

nished free on application. Address all

communications intended for this department
to Mr. IIaulan H. ]3allari), Pittsfield,

Mass.

[Written for "The Out-Door World."]

PILE-DWELLERS.
liY UILIIORNE T. CRESSON,

0/ the Agasniz Association.

Prois.mu.v the earliest mention known to scien-

tists of the present day concerning pile-dwelling

people and their habitations, is that made by the

great Queen llatasu, who ruled in Egypt among
the sovereigns of the eighteenth dynasty. Along
the side of the third terrace of Ilatasu's temple of

Deyr-el-Bahree, she caused to be graven for the

information of posterity an account of an expedi-
tion to Pun-t, a locality, the site of which is sup-

posed at the present day to be the South Arabiati

and Soumalian coasts, as far south as Cape Garda-

fui. The enterprise of the Egyptian queen was

undertaken, according to inscriptions, for the exten-

sion of commerce and increase of gold to fill the

royal colTers. It would be interesting to give a

detailed description of the sailors, ships, and

precious freights described by Ilatasu's sculptors,
but in this brief article reference can only be made
to the representation of a village built upon piles

by the natives of Pun-t.

The huts are conical in shape, raised on beams,
with ladders leading from the surface of the tnarsh

to the platform above. An animal resembling the

ox reposes underneath some trees
;
turtles .and fishes

swiin in the water below the habitation, leading us

to suppose that it was in a country subject to inun-

dation, or, perhaps, a village built over water, and

accessible by gangways froiri the shore.

Herodotus, at a much later date, tViakes mention

of pile-dwelling people. This fact has frequently
been alluded to liy well-known German and French

arclueologists, so that a quotation from the "father

of history" will not be necessary. A few years ago,
remains of pile-dwellings were discovered in the

lakes of Switzerland, and, later on, crannoge struc-

tures atnong the mai-shes of Scotland and Ireland.

Full accounts of these discoveries may be read in

Keller's admirable work upon the lake-dwellers of

Europe.

People in other portions of the globe, far removed
from the localities just mentioned, in a like manner
have erected their dwellings over the water and on

tracts of land subject to inundations. The early

Spanish-American historians tell us of the pile-

dwellings of Tezcuco and Iztapalapan,
—the latter

pueblo built half on land,—also Ayotzinco, founded

entirely on piles, and having canals instead of

streets. It is not improbable that the bell-shaped
huts of Coquib.acoa on the Gulf of Venzuela, and

remarked by Alonzo de Ojeda when he visited that

coast in 1499, may have resembled the conical huts

shown to lis in Qiieen Ilatasu's picture. Villages
of pile-dwelling people still exist over the bays,

lakes, rivers, and marshes of the northern portion
of South America, the little children, in some cases,

being secured by ropes from falling into the water,

just as Herodotus describes the custom in his day in

the Old World.

Pile-dwellers have been remarked in Polynesia
and New Guinea; other instances, also, might be

quoted, but the reader who tnay be especially inter-

ested is referred to any well-appointed library for

further information upon the subject.

A yet more primitive style of habitation is seen

where huts have been erected on platforiris lashed

to the trunks and branches of trees. The tree-

dwellings of the (juaranos, a tribe living in the

swamps of the Orinoco delta, and the dobo houses

of the natives of New Giiinea, alTord us instances

of this kind of architecture, which may originally

have suggested the pile-dwellings.

E. F. von Thurm, the scientist and traveller,

mentions some huts on piles, built on hilltops far

inland, in salubrious districts. A brief quotation
in regard* to these structures m.ay be interesting:

"It is a noteworthy fact that the platform on which

the house stands is—as in the ease of the Warrau*

houses—made of the .stems and branches of the

manicole palm (Kiiterpe Oleracea), though this

moisture-loving palm is \cry locally distributed in

the savannah region. The Indians fetch it from

long distances, although other apparently equally
suitable material is near at hand. It is probable
that these .savannah pile-dwellers revert to a form

of house which they had seen and perhaps u.sed on

the coast when they first reached the mainland from

the islands." The native savannah tribes live in

dwellings of totally different construction^ and it

may be what F. Gamier calls the "instinct of a

particular race" that proinpted pile-dwelling tribes

who have migrated inland to build their houses on

the highlands in the same inanner as they did of old

in the swamps. They even use the same kind ol

timber m the new regions as they did when inhabit-

ing inundated districts, though long vo3'.ages are

necessary to obtain it.

*A native pile-<lwellini4 Iribe <tf' Guiana, occu]>ying the north-
ernmost part of the coast reyion l<»\vai'd the sr)urce of the
Orinoco.

The dwellings of tribes that lived in the swamp
region on the lower Mississippi were elevated on

mounds of earth above the marsh-land on which

they stood. This is but a step froin the pile-dwell-

ing proper. Timber, in all probability, was scarce,

and less labor, at all events, was required to throw

up a substructure of earth than to fell trees witli

tools of flint.

After reading about the stock.ided Indian towns,

surrounded by canals^fillcd with water, noticed by

early explorers in ditVerent parts of what are now
our Southern and Western States, one cannot bul

recall the crannoge strongholds of the Irish anil

Scotch lakes. Some of our pre-historic North

American people at one time seem to have ap-

proached a stage of development in culture akin to

that of the lake-dwellers of the Stone Age in

Europe. Prof Putinan, in speaking of remains

excavated by him frotu the celebrated ash-pits near

Madison, Ohio, recalls their reseiublance to the speci-

mens in the Peabody Museum from the Swiss lakes.

In conclusion, it luay be interesting to add that

the Seminole Indians of Florida seem to have

acquired the habit of elevating their dwellings

upon piles. Letters are on file in tlie Peabodv

Museutn, speaking of these peculiarities, which were

noticed by their writer during the first Florida war.

Most of these Seminole pile-habitations were, how-

ever, on elevated ground above the swamps. The

only case known where they stood over water is

that of a collection of huts on Muskito lagoon,
Volusia County, Florida, seen by the late F. Gurney
Smith, while on a hunting excursion in 1849- Tiger-

Tail, a well-known chief of the Seminoles, stated to

Lieutenant Smith that hi^ people had been in the

habit of building their huts on piles for many gen-

erations, so that they need not have the trouble of

changing their habitations during the wet season,

or when they found it was desirable to locate iti

swampy districts or on lake sides, where game and

fish were plenty. He also said that he had been

told by an aged relative that they had learned to do

this from their relatives, the Cranes, (probably
ancient names of geiites or clans, ^given to them

through their totems), who caine from the lakes of

a country in the distant Northwest. The prevailing

idea that the Seminoles erect their huts upon pile-

ends to prevent the hogs and dogs (which abouiul

around their huts) from entering is, therefore, unten-

able. Colonel Abert, of Kentucky, a soldier in the

first P'lorida campaign, has furnished the writer of

this article with sketches of Seminole pile-dwellings,

the houses of which are square. He inentions llial

Major Ilearne, of the U. S. Army (retired), now

living in Frankfort, Kentucky, saw round pile-huls

(five or six in number) at Bow-Legs-Town, south-

east of Fort Myers, on the Coloosahalchie River.

CuEMicAL NoMisNCLATURE.—At the International

Congress of Chemistry, recently held in Paris, M.

Berthelot declared that theories were not to be con-

sidered, but only practical questions, such as relati'

to analytical methods and nomenclature. The lasl,

he said, urgently needs revision and improvement.
The system hitherto followed has become insiilll-

cient. So many new compounds have been discov-

ered, that they are bursting through the frames

formerly intended and thought wide enough to con-

tain them. This is especially true of the hydrocar-
bons and the numberless substituted azo-compounds
<lerived from coal distillation products, and used in

pharmacy and the arts. We cannotcontinue adding

syllables and thus forming endless names for new

combinations. A new and clearer system is now
Iiecomc absolutely necessary, and it should be one

with lines broad enough to last for some generations
at least.
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A FEW subscribers who arc still in arrears

)r 1890 will find their bills enclosed in the

present number. As these small amounts,

iken collectively, are of great importance to

"the publishers, it is to be hoped that the bills

will be promptly returned to them, with draft

or money order for the amount due.

The possibility of the formation of the vio-

lently explosive iodide of nitrogen is a point

of positive danger in its manufacture, to say

nothing of its valueless properties as a

counter-irritant.

The competition between the various

Atlantic steamship lines for the doiditful

honor of making the quickest passage, is

even greater the present summer than in

previous seasons. Up to the time of writing,

three hairbreadth escapes from disaster to

these "ocean greyhounds" have been re-

ported, either of which, under slightly less

favorable conditions, would have resulteil in

the death of all on board. The Normannia

is reported to have sailed so near to an ice-

berg, while running at a seventeen-knot

speed in a fog, that the passengers could

touch it bv reaching over the side. The gen-

eral collapse of the overstrained engines of the

City of Paris is still fresh in the minds of all
;

and the unsuccessfid attempt of the City

of Rome to go over, instead of around. Fast-

net rock, has just become a matter of history.

It is suggestive that the same dispatch which

brought the news of this accident, stated that

the steamer -was ninety minutes ahead of a

Iwat of another line, which, however, it is

needless to sa}', arrived first at Liverpool.

If these occiuTcnces had taken place on the

Mississippi River, a general howl at Ameri-

can recklessness would have gone up from

the foreign press; but a "trial of speed"
between Uritish steamers is, apparently, a

perfectly safe and proper proceeding. If the

managers of these lines would pay more

attention to the safety and comfort of their

passengers, we think little fault would be

fountl if the length of the voyage was thereby

increased by a few minutes or even hours.

Those people who like to find medical

authority for the use of alcoholic stimu-

lants, and who live in regions where yellow
fever is liable to prevail, will be grati-

fied to learn that Dr. G. P. Maxwell, of

Jacksom ille, Fla., in the A^cw 7'ork Medi-

co/ Journal for April 26 and May 3, com-

mends a "gin cocktail"—concoctcil of one

part of compound tincture of cinchona to

foin- parts of "good gin"—as a prescription

in the incipient stages of the disease,
" when

the pulse l)egins to faltei." lie regards it as

far preferable to morphine, wiiich has been

recommended by some physicians. He says

he "must have given half a barrel" of this

"cocktail" medicine to his patients in 1S88.

Possibly some of them who had heard of his

method of treatment were prompt in fancy-

ing that their pidses began to falter from the

onset of the epidemic. In a "prohibition"
district we can imagine that this might be no

uncommon occurrence.

place we observed a fissure in a hillside

several feet in width anil -extending for

half a mile or more, which was formed

during the previous night by the extraordi-

nary vibration of tiie earth, while fallen chim-

neys in the region alfected were very numer-

ous. Fortimately, no loss of life or serious

damage to property resulted from this remark-

able manifestation of the forces of Nature,

the cause of which still awaits a satisfactory

scientific explanation.
^K - - —

A PECUi.iAii freak of lightning occurred

last month near Saleni, Mass., where a horse

was struck and instantly killed, while the

buggy to which he was attached was entirely

unharmed, and tiie harness left intact, with

the exception of one of the blinders. The

driver was also unhiut, and only felt a slight

shock in one arm. It was a most remarkable

and narrow escape, and also an excellent

illustration of the high tension and small

quantity of this form of electrical energy,
which caused its destructive elfects to be

confined within such narrow limits.

Wini.K waiting in a drug store, recently,

our curiosity was excited by a call for

"colorless iodine," and, after the customer

had been supplied with the preparation, we
made some in<|uiries in regard to its compo-
sition. It appeared that the iodine solution

was bleached by the addition of ammonia
;

so that what the purchaser reall)' obtained

was a solution of iodide of ammonium, pos-

sessing none of the characteristic properties

of iodine itself. Colorless iodine is said to

be in considerable demand; butit contains

no active iodine at all, and is evidently the

invention of some druggist or physician with

more ingenuity than chemical knowledge.

An extremely severe earthquake shock

occurred in California in the latter part of last

April, the centre of the disturbance being

located about one hundred miles south of San

Francisco, in the vicinity of Monterey. The

writer, who was at the latter place, was

awakened bj- the shock, or rather by the

characteristic and peculiar rumbling noise

preceding it, in time to observe the very-

interesting phenomeiKjn. The building
— a

frame one—was quite violently shaken for

several seconds, the culmination of the shock

being of the natiu-e of a violent blow, as

if some giant had struck it with his fist. The

gas chandelier vibrated like a pendulum in an

arc of considerable magnitude, and the plas-

tering overhead cracked, and small pieces

were detached. Two other much less vio-

lent shocks followed within a few hours.

Several persons reported that they were

thrown out of bed by the shock, but this' is a

manifest delusion. A movement sufficient to

accomplish this woidd not have left a build-

ing standing in the whole region. While

•we have no doubt that the "quake" was

very conducive to early and immediate rising

on the part of those who experienced it, the

result was due to mental and jihysiological,

rather than to seismological, causes.

The eflects of this earthquake upon the

surrounding countr}', as observed the next

day, were vei'y interesting. A railroad

bridge near Monterey was lifted up and

moved two feet out of its place, and several

smaller injuries to embankments and cuttings

delayed the trains for several hours. At one

PuoKESsoR William James, of Harvard

University, Cambridge, Mass., is conducting
an inquiry, or private "census," in regard to

the prevalence of hallucinations, and requests

that as many persons as possible will send

him answers to the following question :

"Have you ever, when completely awake,
had a vivid impression of seeing or being
touched by a living being or inanimate object,

or of hearing a voice
;
which impression, so

far as you could discover, was not due to any
external physical cause.?" It is obvious that

for the purely statistical inquir)', the answer

"No" is as important as the answer " Yes."

Professor James will be happy to supply
blanks to any volunteer enumerators who

may be willing to assist him in the inquiry.

Dr. John C. Rolfe, son of the Shakes-

pearian scholar, William J. Rolfe, and

teacher in the Latin department of Harvard

University, has accepted an election to an

assistant professorship in the University of

Michigan, and will enter upon his duties in

the autumn.

A VISIT TO TIIE LICK OBSERVA-
TORY.

It is not alone the possession of the largest

telescope in the world that renders the Lick

Observatory pre-eminent among all others.

Situated as it is on the summit of Mount

Hamilton, in California, overlooking the

beautiful Santa Clara Valley, it has not only
the advantages of a most magnificent and

healthful location, but, what is of more im-

portance from a scientific point of view, an

atmosphere of unequalled clearness and

transparency, which is of no small impor-
tance to the successful working of even the.
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magnificent instruments vvitli wliich the

observatory has been equipped, through
the liberality of its- public-spirited founder,

James Lick.

Everyone, doubtless, is familiar with the

history of the observatory and its eccentric

millionaire foimder, whose remains now find

a fitting sepidchre in the massive stone pier

which supports the great telescope. Under

tlie conditions of the bequest, a fine road,

twenty-eight miles in length, has been built

from the city of San Jose to the summit

of Mount Hamilton, and visitors are always

courteously received, and given every oppor-

tunity to inspect the buildings and instru-

ments. On one evening of the week, the

great telescope itself is placed at the service

of the public, and large numbers avail them-

selves of the opportunity of looking through
"the biggest telescope in the world ;

"
although

we doubt if the non-professional eye would

note any great difference between the heavenly
bodies as viewed through the thirty-six-inch

object-glass and a much smaller one. A very

free-spoken tourist expressed a similar feeling

by inquiring, in a rather disappointed tone,

"Is that all.?" after a somewhat cursory
examination of the moon, which probably
failed to show her the " man" of our satellite

wandering over its mountains and valleys.

The ride from San Jose to the observatory
is in itself a trip worth the taking, the smooth

road, with its easy grades, passing through

vineyards and orchards such as only Califor-

nia can boast of. Arrived at the top, a mag-
nificent prospect opens out, extending over

the Santa Clara Valley to the Pacific Ocean

on the west, and to the snow-capped peaks
of the Sierra Nevadas in the east. Often in

the early morning the valley is filled with a

dense mass of fog, out of which the mountain

peaks stand like islands, making a scene

which can never be forgotten.

As we had followed the process of manu-

facture of the great object-glass at the Cam-

bridge factory of the late Alvan Clark with

much interest, we were naturally very desirous

to see it in its final position, and to learn

regarding the results accomplished by it
;

and, by the courtesy of the director, Professor

E. S. Holden, every facility was given to

inspect it, as well as the no less important
and novel accessory apparatus, without which

the glass itself would be valueless. Some
of the best results obtained from the object-

glass have been in the direction of celestial

photography ;
and it was no small privilege

to examine the original negatives of the moon
and planets, which preserve so many minute

details for future study and examination, thus

continuing indefinitely favorable conditions

for observation, which would occur very

infrequently, and for short periods of time,

if it was necessary to observe them directly

through the telescope itself.

The diameter of the dome containing the

great telescope is seventy-five feet. It is

made of steel plates, and weighs one hundred

and thirty tons
; yet by the turning of a little

wheel, the dome is noiselessly moved so that

its window opens to any part of the sk}' that

is desired. The telescope is fifty-six and a

half feet long, and weighs twenty-fom- tons,

and is so poised that it can be moved to point
in any direction by the turning of a wheel or

by placing ones hand on the lower end of the

telescope. The entire floor of the observa-

tory can be lowered or lifted, by hydraulic

power, a distance of seventeen feet
;

so that

the observer may sit in his wheeled chair and

follow the moving telescope from the zenith

to the horizon.

The principal function of the object-glass
—

the lens placed in the upper end of the telescope—is to gather the light proceeding from any

object and form an image of it at the focus.

This image is then magnified by the smaller

lenses in the eye-piece of the telescope, by
which it can be enlarged to any desirable

extent. It will thus be seen that it is the

light-gathering power which is desired in an

object-glass, and this is dependent upon its

area. The object-glass of the Lick telescope
has an area of i,oi8 square inches, while the

next largest
—that at Pidkowa, in Russia—has

an area of only 706 square inches; the

former glass thus has nearly one-third more

light-gathering power.

The other apparatus of the observatory is

well worthy of mention. A twelve-inch

equatorial telescope is in constant use, and

is a very valuable adjunct to its giant neigh-
bor. The meridian circle, the transit instru-

ment, the photographic laboratory, as well

as the numerous smaller telescopes, clocks,

meteorological instruments, etc., are all con-

structed in the best manner and with every
modern improvement. Earthquakes are not

uncommon, and might produce serious errors

in the adjustment of the instruments if they
should pass unnoticed

;
so a complete seismo-

graph registers automatically the slightest

tremor of the earth, upon a sheet of smoked

glass, showing the time, the direction, and

the force of the vibration.

The value of the great object-glass in the

study and photography of stellar spectra is

evident, and when its capabilities in this

direction are fully developed and utilized,

very valuable results will undoubtedly be

obtained. A most ingeniflus form of spec-

troscope has been devised by Professor

Holden, which, when adjusted to the eye-

piece of the telescope, can be moved so as

to bring all parts of the circumference. of the

sun successively into the field of view with-

out readjustment. The condition of the solar

prominences, or "
fiames," can thus be ob-

served in all the solar latitudes at the same

period without any loss of time.

The large stafi' of observers, together with

the mechanics and laborers employed about

the observatory, make up quite a little colony,
which is housed and cared for in the best

possible manner. A bed of fine clay was for-

tunately found near the summit, and a tempo-

rary brick-yard was established, which pro-
duced the bricks used in the construction

of the buildings, thus saving an expense of

nearly $40,000 in freight charges. An
abundant supply of water is found upon the

mountain, and a daily line of stages to San

Jose keeps the observatory in constant com-

mimication with the lower world
; and,

altogether, the lot of the Mount Hamilton

astronomers seems a most happy one, want-

ing nothing, either in material comfort, or

opportunity for pursuing the noble and

fascinating study of astronomy under the

most favorable conditions.

[Concluded from June number.
j

REVIEW OF MR. ALFRED RUSSEL WAL-
LACE'S "DARWINISM."

BY KATHARINE 11. CLAVl'OLE.

There exists loda^- a great dilTerence of opinion
as to tlie exact value that should be attached to the

agency of natural selection in the evolution of spe-

cies, many eminent naturalists maintaining that

certain fundamental principles of variation or laws

of growth have plajed the greater part in the

production of new organic forms. That species
arise from species by the natural law of "descent

with modification," was established by Darwin,
whose celebrated hypothesis gave the long-looked-
for support to the philosophy of evolution. One
other theory, it is true, had been offered, but, as

stated and illustrated by its originator,—the gifted

Lamarclc,— it was so beset with difficulties that it

exercised little influence on the scientific mind.

That new species of animals could be formed by
changes in the structure of organisms, appeared to

be capable of proof; but that these changes arose,

as Lamarck taught, under the direct influence of new-

conditions of life,
—the neck of the giraffe lengthen-

ing as the creature stretched higher and higher lor

leaves; the feet of the duck becoming webbed in its

ertbrts to swim
;
and so on,—and that the modifica-

tions thus effected were transmissible to offspring,

could not be accepted without strong evidence.

This evidence Lamarck was unable to produce, and
his theory was still further weakened when effort

directed by the wish of the individual was called on
to explain changes in the structure of plants.

Through the impetus given to the study of biol-

ogy by the hypothesis of natural selection, research

has been carried into many new regions. Each fact

that has been discovered has opened the way for

many others, at the same time giving glimpses
of ever-widening fields of inquiry. No one natural-

ist can now attempt to explore more than some
limited part of the great whole, and yoar by year
the limits arc being drawn more closely. The more
the field is narrowed, the greater the number
of minute and detailed observations that can be

made in it. There is, therefore, at the present

time, an accumulation of facts and observations

that is simply enormous compared with the small

number that were within the reach of Lamarck.

Though none of these are found to support extrava-

gances such as the agency of the wish of the indi-

vidual in producing organic change, many seem, to
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some of the ablest biologists of the day, to indicate

that external influences and direct inheritance are,

after all, larger factors in the production of new-

species than the perpetuation of useful congenital

modifications. Thus, while there are few naturalists

who are not evolutionists, there are many who must

be classed as Neo-Lamarckians rather than Darwin-

ians. Of the two originators of Darwinism, Alfred

Russel Wallace, as is well known, stands firm for

the overwhelming importance of natural selection

over every other agent in evolution. The exact

position held by Darwin is not so easy to ascertain.

It is certain that he believed natural selection to be

the most important means of modification. At the

same time he attached great weight to the principle

of sexual selection, and expressed himself cautiously

regarding the direct efiects of environment, use and
disuse of organs, and the transmission of acquired
characters. Exactly how much or how little these

were, in his opinion, subordinate to natural selec-

tion, is a matter of keen dispute, and passages

quoted from his works have received various inter-

pretations.

To scientific woikers it is stimulating that the

explanation of some facts should involve wide dif-

ferences of opinion—dilVerences that can be adjusted,
in many cases, only by fresh discoveries. The gen-
eral reader, however, is apt to become a little puz-
zled. He reads, here, that the action of natural

selection is paramount; there, that it is compara-
tively unimportant; in one place, that environment,
use and disuse of organs, and the laws of heredity
can explain all phenomena; in another, that they
must be attributed to an innate tendency of the

organism to vary. In such a condition of aflairs he
knows not where to look for the positive state-

ments that he may safely adopt, and inclines to the

belief that there is no truth in any of these " scien-

tifi(*speculations." Mr. Wallace's "Darwinism" is

thus most opportune, giving, as it does, not only a

lucid explanation of natural selection itself, but a

discussion of the problems and difficulties that have
led so many eminent men to minimize its action.

These difficulties Mr. Wallace has treated with
the same clearness that distinguishes his exposition
of Darwinism, and in a tone that is admirable in its

self-restraint and courtesy. The views of Mr. Her-
bert Spencer on modification of structures arising
from modification of functions; the similar but

more detailed views of Dr. E. D. Cope ; those of Dr.
Karl Semper on the natural conditions of existence

as they aflTect animal life; and of Mr. Patrick

Geddes, urging that fundamental laws of growth,
and the antagonism of vegetative and reproductive
forces, account for much that has been imputed
to natural selection; the Rev. J. G. Gulick's theory
of isolation as a prime factor of divergence; and
Mr. G. J. Romane's physiological selection;

—all

these receive consideration. The more important
facts and arguments on which each theory seems to

rest are brought forward by Mr. Wallace, who, in

every case, considers that they could have been

explained as well or better by the action of natural

selection.

This position Mr. Wallace finds to be supported

by Prof August Weismann's new theory of heredity,
which makes the starling-point of the growth of a

child, a minute portion of the very same substance
from which, first the germ cell, and then the whole

organism of the parent, were developed. This sub-

stance of special molecular composition— called

germ-plasm by Prof. Weismann—is thus handed on
from generation to generation, producing, through
the various combinations involved, an infinite pos-

sibility of variation on which natural selection may
work. The characters, therefore, that are trans-

mitted from parents to ofispring are—according to

Weismann— those that were latent in the gerrn-

plasm from which the parents were themselves

developed, some part of which stored within them
for the production of a new generation is passed on

without carrying with it any of the characters

acquired during the life of either parent.

Even though Mr. Wallace finds that in no case

have the Neo-Lamarckians been able materially to

diminish the power of natural selection, and that

Weismann's theory of heredity strongly supports it,

it must by no means be concluded that the last

word has yet been spoken. The almost simulta-

neous appearance of Wallace's "Darwinism" and

an English translation of Weismann's essays on

heredity, at the close of last summer, led to very-

vigorous formal and informal discussion among the

naturalists assembled, in September, at the meeting
of the British Association for the Advancement
of Science. Knowledge born of minute research in

special lines was brought to bear on this question
of the transmission of acquired characters, and the

views stated by the leading biologists may be found

in the September issues of the London Kature.

The pages of Nature, also, have been, and still are,

open to further discussion. Dr. Ray Lankester,

Prof. Romanes, the Rev. J. G. Gulick, Herbert

Spencer, Sidney Vines, the Duke of Argyll, Dr.

E. D. Cope, Thistleton Dyer, and Weismann and

Wallace themselves, have all written on this impor-
tant subject, and the controversy is not finished yet.

It is probable that it must remain open until the

discovery of fresh facts shall make some points

clear, or until—as suggested by Mr. F. Gallon—
feasible experiments can be designed that shall Ije

accepted as crucial tests of the possibility of a

parent transmitting a congenital aptitude to his

children, which he himself possessed not congeni-

taliy, but merely through long and distasteful prac-

tice under some sort of compulsion.
But, while Mr. Wallace is convinced that natural

selection is supreme as an agent of the modification

of organisms, he is by no means inclined to claim

for it unlimited power. There is a point at which it

must, he thinks, stop short; and this point is the

moral and intellectual nature of man. Darwin's

conclusion as to the essential identity of man's

bodily structure with that of the higher mammalia,
and his descent from some ancestral form common
to man and the anthropoid apes, is fully accepted by
Mr. Wallace. But when Darwin goes on to derive

the moral nature and mental faculties of man by

gradual modification and development of their rudi-

ments in the lower animals, in the same manner
and by the action of the same general laws that

produced his physical structure, Mr. Wallace takes

issue with him. Natural selection cannot, in his

opinion, have produced those emotions and faculties

that form an unbridged chasm between man and

even the most mentally endowed of the animal

kingdom. Taking the matiiematical, musical, and

artistic faculties as examples, Mr. Wallace maintains

by two lines of argument that natural selection has

had nothing to do with their development. What
relation, he asks, have the successive stages of im-

provement of the mathematical faculty had to the

life or death of its possessors.' to the struggles

of tribe with tribe.-' or nation with nation? or the

ultimate survival of one race and the extinction

of another? Again, natural selection by its very
nature acts only on useful or hurtful characteristics,

eliminating the latter and keeping the former to a

fairly general level of efficiency. The characters

developed by its means should, therefore, he holds,

be present to some degree in all the individuals of a

species; and, as a matter of fact, there are found in

all savages those qualities which were essential to

man in the early stages of his development. But in

civilized man specially developed faculties—such as

the mathematical, musical, artistic, metaphysical,
and those of wit and humor—are but the endow-

ment of the favored few, while the diflference

betw-een the capacity of these few and that of the

average of mankind enormously surpasses the

limits in which natural selection can work.

Whence, then, came these and other human
faculties? Science can, at present, give no positive

answer. To Mr. Wallace science is not the only-

source from which light may fall on the problems
of life. The endowment of man with faculties such

as those discussed points clearly, he believes, to the

existence in man of an essence or nature derived

from an unseen universe— the world of spirit,

which to Mr. Wallace is as real as the world of mat-

ter that he considers subordinate to it. It is on the

hypothesis of this spiritual nature, superadded to

the animal nature of man, that we can, he says,

alone "understand the constancy of the martyr,
the unselfishness of the philanthropist, the devotion

of the patriot, the enthusiasm of the artist, and the

resolute and persevering search of the scientific

w-orker after Nature's secrets." In the love of truth,

moreover,
" in the delight in beauty, the passion for

justice, and the thrill of exultation with which we
hear of any act of courageous self-sacrifice," Mr.

Wallace perceives the workings of a nature beyond
and above anything that could have been evolved

by any process of selection. In this conclusion,

however, Mr. Wallace stands among evolutionists

almost, if not altogether, alone.

[Specially Observed for Popular Science A'ews.]

METEOROLOGY FOR MAY, 1S90, WITH
REVIEW OF THE SPRING.

TEMPERATURE.

Average Thermometer.

At 7 A. M. . .

At 2 P. M. . .

At 9 P. M. . .

Whole Month .

Second Average

Last 30 Mays

Second Average

Spring of 1890 .

Last 30 Springs

66.55°
54-58°

si-i''

Sl-iS'

57-6i'

56.83'

46.14°

45- M"

Lowest.
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flame apparently a jard long, a mile and a half dis-

tant, moving slowly toward the southeast, perhaps

30° to 40° high.

The average fair for the present spring was 56

per cent., while that of the last twenty springs has

been 52.1.
PRECIPITATION.

The amount of rainfall the last month was 4.S3

inches, while the average for the last twenty-two

Mays has been 3 03 inches, with extremes of .55 in

icS/S, and 4 83 in 1890. The amount has reached 4

inches only once besides the present in the twenty-

two Mays, showing the present to have been

remarkable in this respect. The largest amounts

in one storm were 1.04 inches on the 4th, and .99 on

the 27th. The rain was frequent and well distrib-

uted. On four days a trace only was noted. The

amount since Jaraiary i has l)een 2439 inches—an

excess of 2.34 above the average.

The precipitation the present spring has been

17 39 inches, while that of the last twenty-two

springs has been only 12.42, with extremes of S 44

in 1880, and 17. 39 in 1890.

PRESSURE.

The average pressure the last month was 29 952

inches, with extremes of 29.68 on the 5th and 6th,

and 30.19 on the 22d and 23d,
—a range of only .51

inch. The average for the last seventeen Mays has

been 29 962, with extremes of 29 868 in 1874, and

30.03S in 1887,
—a range of .170 inch. The sum

of the daily variations was 4.13 inches, giving a

mean daily movement of .133 inch. This average

for the last seventeen Mays has been .123, with

extremes of .073 and .170,
—showing a quiet state

of atmospheric pressure in May. The largest

movements were .44 inch on the 21st, and .28 on

the 7th.

The average pressure the present spring has been

29.979 inches, while that of the last seventeen

springs has been 29917.

WINDS.

The average direction of the wind the last month,

calculated as usual, was W. 24*^ 14' S., or most

nearly W. S. W. , while the average for the last

twenty-one Mays has been W. 1° 13' N., or very

nearly W. The extremes have been E. 63° 45' N.

in 1S81, and W. 57° 32' S. in 1887, or nearest N. N.

E. and S. W. by S. ,

—showing a difterence of nearly

fifteen points of the compass.

The : verage direction of the last spring was

W. 17° 14' N., and of the last twenty-one springs

W. 28° 21' N.

COMPARATIVE METEOROLOGY OP NEW ENGLAND
FOR APRIL, 1S9O,

gathered from the liuUttin of the New England

Meteorological Society. The average temperature

and precipitation are presented in the following

table. State by State, with that of all combined,

under the title of New England. That of Natick is

also subjoined.

The average temperature of New England for a

series of years at twenty-four stations for April is

43 7°, or 5*^ below that of i8yo. The average pre-

cipitation at thirty-one stations for a series of years

has been 3 31 inches, or .68 inch above that of 1890:

The maximum and minimum standing against Na-

tick are the extremes of twenty and twenty-two

Aprils, of which the means are 44. 38° and 3 87

inches.

On examination of this table we notice the grad-

ual rise of temperature from Maine to Rhode

Island, and that Massachusetts stands one full

degree abo\e the mean of New P'ngland. The pre-

cipitation for April bears a similar comparison.
Natick stands near the mean of Massachusetts.

The warmest station in New England was Spring-

field, Mass.
;
the coolest, Berlin Falls, N. II. The

extremes of precipitation were at Voluntown,

Conn., and West Milan, N. H.

%

Natick, June 6, 1890.

D. W.

[Specially Computed for Popular Science News. I

ASTRONOMICAL PHENOMENA FOR
JULY, 1890.

The earth is in aphelion—that is, it attains its

maximum distance from the sun—on July 2. Mer-

cury is a morning star at the beginning of the

month, but is hardly far enough away to show well,

having passed its greatest western elongation on the

night of June 23-24. It rapidly approaches the sun

and is at superior conjunction on July 22. It is in

perihelion on July 15. Venus is an evening star,

and sets a little more than two hours after the sun.

It is moving out toward eastern elongation, but will

not reach that point until late in September. It is

also gradually growing brighter, but will not reach

its maximum brilliancy until late in October, when
it will be nearly three times as bright as it is during

July. On the night of July 17 there will be a near

approach of Venus and Saturn. The nearest

approach comes at about noon on that date, but the

planets will still be quite near each other after

sunset. Mars is still conspicuous in the evening,
but has begun to lose light. It moves westward

until July 4th, after which it moves eastward. At

the end of the month it is not far from Beta and

Delia Scorpii. It is on the meridian at about 9
P. M. at the beginning of the month, and at a little

after 7 P. M. at the end of the month. Jupiter
comes to opposition on the morning of July 30. It

rises a little after 9 P. M. on July i, and at about 7

P. M. on July 31. It moves westward about 4*^

during the month. The following eclipses of his

satellites may be seen from one part or another

of the United States. The phenomena all take

place oflF the left-hand limb of the planet, as seen in

an inverting telescope, and are all disappearances,

as the satellites come out of eclipse while they are

behind the planet. Times are Eastern Standard.

IV. D. July 3, 4h. im. A. M.
III. D; July 4, oh. i6m. A. M.

I. I). July 8, 2h. 2im. A. M.
I. I). July 9, 8h. ^om. P. M.

11. 1). July 10, 9h. 14m. P. M.
III. I). July II, 4h. 15m. A. M.

I. I). July 15, 4h. ii;m. A. M.
I. D. July 16, loh. 44m. P. M.

II. D. July 17, iih. 4Sm. P. M.
IV. 1). July 19, loh. 7m. P. M.'

I. I). July 22, 6h. lom. A. M.
I. 1). July 24, oh. 39m. A. M.

II. D. July 25, 2h. 23m. A. M.

Saturn is still to be seen in the western sky, but

sets not long after the sun—about three hours after

on July I, and only about one hour after on July 31.
It is still in the constellation Leo, and is moving
slowly eastward. Uranus is in the western sky in

the evening, in the constellation Virgo, 3- north

and east of Spica (Alpha Virginis.) Neptune is in

Taurus, and is a morning star.

The Constellations.—The positions given hold

good for latitudes differing not many degrees from

40'' north, and for 10 P. M. on July i, 9 P. M. on

July 16, and S P. M. on July 31. On the southern

meridian are Corona Borcalis, near the zenith, and

Scorpiiis, down near the horizon. Sagittarius is

just rising in the southeast. Hercules is east of the

zenith. Aquila is about halfway up, a little south
of east. Lyra is a little north of east, somewhat

higher than Aquila, and Cygnus is below* Lvra.

Dolpliinus is near the eastern horizon. Draco lies

on both sides of the meridian, between the zenith

and pole. Cepheus is to the right of the pole star;

Cassiopeia near the horizon, a little east of thf

meridian. The principal stars of Ursa Minor lie

near the meridian, above the pole. I'rsa Major is

to the left, with the pointers at about the same
altitude as the pole star. Bootes is just west of the

zenith, and Leo is near the western horizon. Virgo
follows Leo, low down in the southwest, and Libra
lies between Virgo and Scorpius. M.
Lake Forest, III., June 5, 1890.

Corresponderjce.

lirie/ commnnii-ationa upon sulijertA of ncientijic interest
will he welcomed frum <uiy <iiiartcr.' The eilihira iln tint necci-
aarilii indorse till views and stattments presented Im their
correttpondenis.

Editor of Popular Science A'ews :

In your April number of Popular Science
News an article by C. £. Washburne, M. I).,

describes an "Operation Under Hypnotism." The
interesting point to me is, to know by what nietliod

hypnotism was produced. The reading of this arti-

cle brought to my mind some experiments made

nearly fifty years ago by Dr. Butler Wilmarth, then
of Leverett, Mass., in so-called animal magnetism,
to which I was a witness. The doctor, in his prac-
tice, found himself possessed of a power over cer-

tain individuals, whereby he could induce hypno-
tism, subdue pain, control the actions of the

subjects, and limit or extend the.se conditions bv

hours, at his will, without the use of drugs. In at

least one case he did successfully command his

patient to wake up at a specified moment, and
return to sleep five minutes later. During the five

minutes' wakefulness pain was intense, but the

sleep before and after was quiet, restful, and pain-
less. Being wholly averse to quackery, he made no

pretentions to having mysterious power to perlbrm
wonderful cures, but simply used the gift in a

limited way upon a few chronic cases. The burden
of his experiments was more in line of mind-

reading of affairs in other and distant localities,

some of which were at least astonishing.

Jerome Wilmarth, M. D.

MiLFORD, Mass., April 7, 1S90.

-<>_

Editor of Popular Science News:
In your issue of May an experiment in magnetism

is described, and the statement made that the cause
of the phenomenon is not clear. An cxplauali<ui.
which goes as far as that of any of the plienomen.i
of magnetism, may be given. The tongs in stand-

ing become magnetized by induction from the

earth, with the north-seeking pole downward.
When this pole is rubbed over the knife-blade in

the manner described, its action is like that of any
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other magnet, and the point of the knife becomes a

pole of the opposite kind—called north in France

and south in this country.

Very truly yours,

Marcia a. Keith.

Mount Holyoke Seminary and College, South

Hadley, Mass., May 10, 1S90.

Editor of Popular Science News:

The answer given to the question, "How long

can a solar eclipse remain total.'" as published in

the June number of the Science J>Jews, is erro-

neous. It is possible, at the equator, for totality

of a solar eclipse to last 7m. 58s. A person, how-

ever, moving eastward on a rapidly-moving train

during totality could prolong it to Sm.

Lewis Swift.

Warner Observatory, Rochester, N. Y.

QUESTIONS AND ANSWERS.

Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

H. C. W., Mass.— In the common copper-zinc cell,

where the zinc is amalgamated with mercury, why
does it not become a mercury-copper cell .' Also, in

the Callan battery, where one pole consists of iron

immersed in strong nitric acid, why is it not dis-

solvtxl.'

Answtr.— (1) The chemical alTinily between zinc

and sulphuric acid is much greater than between

mercury and the acid. Therefore the chemical

action, upon which the generation of electricity

depends, will only aflect the zinc as long as any
remains undissolved. (2) When iron is immersed
ill strong nitric acid, it enters into a peculiar condi-

tion known as the passive state, in which it is quite
insoluble even in weaker acid. The ciiuse of this

plienomenoii is not fully understood, but it is proba-
bly due to the formation of a protecting coating
o) insoluble oxide of iron.

N. J. 15 , Chicago.
—What is the strongest electric

current that a man can endure without injury.'

Ansver.—The strength of an electric current
which the human body can tolerate is extremely
variable, with different persons and under different

conditions, and it is impossible to set any definite

limit. We know of a case where a person received

a current of 2,000 volts, at first without apparent
injury, although the after effects were very serious.

We doubt if this strength has ever been exceeded,
and in 99 cases out of 100 the current would have
caused instant death.

1'. S. M., New York.—Does an electric current

pass on the surface of a conductor, or through the

entire mass.' and will a tube convey more electricity
than a solid rod of the same size.'

Answer.—A current of electricity passes through
the entire mass of the conductor. That is, the con-

ducting power (resistance) of any body is propor-
tional to the weight ofsimilar lengths. Consequently,
a solid rod will convey more current than a tube I

the same diameter. Static electricity, on the con-

trary, remains upon the surface of the charged
body, as long as it is not in motion.

W. S. T., New York.—The tarnishing af your
watch-case is, undoubtedly, due to the sulphur con-
tained in the rubber. A pocket of oiled silk or
some similar impervious substance may remedy the

trouble.

B. S. P., Vermont.—Among the other valuable

properties of platinum is its comparatively small
toellicient of expansion when heated, which approx-
imates to that of glass, so that platinum wires can
be fused into glass

—as in electric lamps, Geissler's

tubes, etc.—without danger of subsequent cracking
of the glass from unequal expansion.

Student, Maine.—We should strongly advise

you to have nothing to do with chloride of nitro-

gen. It is an extremely dangerous substance to

work with, and liable to explode at any moment
with terrific force. Even the most experienced
chemists have not always escaped unharmed.

J. M. M., Venn.—Does the microscope reveal any
difference between human blood and that of domes-
tic quadrupeds, and does the domestication of wild
animals alter the condition of the blood-corpuscles?
Answer.—There is quite a noticeable difference in

the size of the blood-corpuscles of different animals,

including man. As far as we know, domestication
causes no change, either of size or shape.

LITERARY NOTES.

The Fairyland of Flowers, by Mara L. Pratt. Edu-
cational Publishing Co., Boston. Price, $1.00.

This charming book on botany for young people
is a popular illustrated botany for home and school.
In her work, Miss Pratt has endeavored to do some-

thing more than give mere analytical tables and

descriptions of species. She has tried to relieve

the inevitable dryness of a strictly botanical work
by mingling with her text some of the legends
of flowers, and here and there a story or a poem
bearing upon her subject, and all of this she has
done wonderfully well. Many a young reader will

be led by this book to almost unconsciously know-

something of botany, who would turn with weari-
ness from the average text-book on the subject. In
the physiological part of her work. Miss Pratt has
treated the subject easily, presenting what is abso-

lutely essential to know in a simple manner, and

leaving the rest to the larger text-books and later

years of Uie student. This same simplicity of treat-

ment is to be found in what is more essentially
technical, the "

Flora," which takes the last ninety
pages of the book. Here, the young reader is led

by simple analysis to the name of the species on
which he may be working. The book is a quarto,
beautifully printed and profusely illustrated, and
will undoubtedly find ready acceptance with the

young people.

The third volume of the magnificent Century
IMctionary, including the letter L, is now ready.
As the successive voliunes of this work appear, we
are more and more impressed with the completeness,
thoroughness and reliability with which it is edited.

We notice that scientific terms—a very weak point
in most dictionaries—are defined and explained
with the utmost correctness and precision. Taken
altogether, the work is a great credit to American
scholarship.

The Master of the Magicians, by Elizabeth Stuart

Phelps and Herbert D. Ward. Published by
Houghton, Mifflin & Co., Boston.

The extraordinary success of Jien-llur has stimu-
lated the production of what may be described as the

religious historical novel, and this present work can
be recommended as one of the best and most inter-

esting of its class. The names of the authors are a
sufficient guarantee of its high value from a literary

point of view; and, treating as it does of the times
of the prophet Daniel and the ancient Chaldean
empire, it is of additional interest as a popular
archieological work, describing the manners and
customs of those almost pre-historic times.

The Report of the Royal Commission vpon the

Mineral Resources of Ontario has been received, and
is of interest as showing the variety and number
of deposits of valuable minerals and metals existing
in the territory of our northern neighbor. There
... evidently much mineral wealth in that region
awaiting proper development.

Special mention should be made of the receipt
of the Publications of the Lick Observatory and the
.Astronomical Society of the Pacific. The latter pub-
lication contains full reports of the work accom-
plished at the Lick Observatory', and is furnished
free to members of the Society. The membership
dues are five dollars per year, and application may
be made to the Secretary at 40S California Street,
San Francisco.

Pamphlets, etc., received : Grundlagen der Che-

mie, by D. Mendelejeff, of the University of St.

Petersburg; Catalogue of Minerals, by George L.

English & Co., Philadelphia; Tuberculosis in Its

Relations to Agriculture and Public Health, issued by
the Massachusetts State Cattle Commission; Elec-

trolysis in the Treatment of Stricture of the Rectum,

by Robert Newman, M. D., New York; Report
of the Brooklyn Health Exhibition, and the Quar-
terly Report of the U. S. Bureau of Statistics.

n^ediciRc aijd Pliariijacy.

VITALITY.
The greatest of all mysteries is that of the

true nature of Life, or tlie principle of vital-

ity. Without going into abstruse philosophi-
cal reasonings, the fact of the actual existence

of life must be an admitted fact, even if the

question of the subjectivity or objectivity

of what we call matter and energy is left

undecided. The writer, or the reader of these

lines must necessaril}' be sure of his own
existence—that is, the existence of jierceptive

faculties, although the certainty ol" the actual

existence of anything else ma}' be unprova-
ble. We are unable to separate our intelli-

gence from ourselves
; and, although it is a

fanciful, and perhaps illogical speculation, yet
the idea that all the surrotmding universe has

no real existence, but is only the "baseless

fabric of a vision," and that /—the ci^o
—am

the universe, must have occurred, at times, to

every thoughtful person.

Practically, however, we mu.st base oin-

actions upon the existence of an outside

world, and the more we can bring ourselves

into harmony with the conditions which

en\iron us, the greater happiness and satis-

faction we shall obtain. Pain and pleasure
are realities ; and to avoid the one and attain

the other in the highest degree is the "chief

end of man"—actually, at least, notwith-

standing the doctrines of the "shorter Cat-

echism."

A newly-laid egg is, apjjarently, nothing
but a mass of albumen, with a few other

complex organic chemical compounds ;
but

the miraculous changes which occur when
it is submitted to a gentle heat for a few

weeks, show that this mass of albumen is

wonderfully different from the simple organic
substance known by that name. The little

microscopical cell, or germinal vesicle, in the

yolk possesses the power of setting up a

rearrangement of the molecides of the

material of the egg, which results in the

formation of such complicated substances as

are represented by feathers, bones, skin,

flesh, etc., and, as a whole, endowed with

the power of voluntary motion, of obtaining
and assimilating other material into its struc-

ture, and,—most wonderful of all,
—in due

time, of producing other eggs endowed with

the same remarkable properties, and thus

preserving and transmitting the principle
of vitality for an unlimited period.

If, on the other hand, we destroy or remove

the germinal vesicle before submitting the

egg to heat and moisture, what a diflerent set

of chemical reactions occur. It is like a

clock from which the escapement has been

removed. The complex molecules of the

albumen and other compounds tumble down
like a house of cards, the sulphur unites with

hydrogen,
—forming the familiar and offensive
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hydric sulphide,
—while the other elements

rapidly pass thiough a series of changes con-

tinually tending to the formation of simpler

compounds, until finally the bulk of the egg
is transformed into the carbonic dioxide and

water from which it originally came, the

small amounts of sulphur, phosphorus, nitro-

gen, and other elements being also reduced

to their simplest inorganic terms. And what

is the cause of this difference ? Something,
^whether matter or energy, we know not

what,—conditioned upon the existence of a

little microscopical cell, which is, apparently,

no different from any otheri and refuses to

yield up its secret to the most powerful

microscope, or the most delicate chemical

reagents.

A similar condition is found in the vegetable

world. The little "germ" present in every

seed contains something which sets up and

sustains in action the chemical ch;mges which

build up the tree from water, carbonic diox-

ide, nitrogen, and a few mineral salts of the

soil. When the time arrives that this myste-

rious sustaining force is withdrawn, the reac-

tions are at once reversed, and the cellulose

and other organic compounds of the plant

slowly but surely return to their original

water and carbonic dioxide,—perchance to

again pass- through the same cycle of trans-

formations. From the smallest amoeba,—
which, as far as we can tell, is only a bit

of albumen endowed with the power of mo-

tion,
—to man himself, everything possessed

of what we call life, is ruled and preserved

by this mysterious principle which differen-

tiates living from dead matter.

That our bodies are not ourselves is beyond

question, but just what relation the chemical

compounds of which we are formed bear to

our consciousness, or ego, and in what respect

one is dependent upon the other, no one can

say. The brain of a Hottentot has, as far as

we know, the same chemical composition as

that of a Newton or Faraday ;
but the vital

force which governs its actions must be dif-

ferent, either in its nature or in its mode
of action. Nor can we say with certainty

that the vital force resides in the brain at all.

Portions of the brain may be removed, and

life still remains. Only when the nerve-

centres which govern important bodily func-

tions—such as the aetion of the heart or

lungs
—are destroyed, is the protecting influ-

ence withdrawn and the elements of the body

permitted to return to their more stable com-

binations.

We cannot say from direct experimental
evidence that the vital force is indestructible.

Whether an amoeba or a philosopher die,

both revert to the same forms of matter, and

we know no more of the future destiny of the

force which has conditioned their lives than

we know about its nature. But we know
that life has certainly existed from the earliest

geological ages ; and, if we speculate
—as we

may legitimately do—upon the identity of the

force which builds up the living being, and

that which builds up the inorganic crystal,

perhaps from the commencement of the ex-

istence of matter. Every manifestation of its

action in living beings tends to bring about

its constant reproduction and transmission to

successive generations ; after a plant or ani-

mal has reproduced its kind, or passed beyond
the period when such reproduction is possi-.

ble, the vital force is gradually withdrawn,
and what we- call death takes place. And
more than this : the constant tendency of this

vital principle seems to be towards the pro-
duction of more complex and highly organ-
ized and differentiated forms of life, each

generation, on the whole, slightly surpassing
its predecessors. In this sense, at least, life

may certainly be said to be immortal and

progressive ; and as the vitality which now
animates our bodies must have had an exist-

ence for an almost infinite number of previous

generations, so it is not illogical to infer that,

after the vital principle ceases to govern the

matter which now composes them, it may
still exist and manifest itself in other ways, in

which our individuality or consciousness may
be retained and even extended and ampli-
fied in the same chain of progress which,

according to the best modern thought, has

developed the most wonderful of Nature's

products, Man, from the lowly ascidian of the

primaival seas.

-»*v-
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MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by maurice d. clarke, m. d.

What Can and Should be Done to Limit the
Prevalence of Tuberculosis in Man. — This

comparatively new question, which is very far from

solution, formed the subject of a discussion at a

rtcent meeting of the Association of American

Physicians, the principal paper being contributed

by Dr. Edward O. Shakespeare, of Philadelphia.

It was now generally admitted, the writer stated,

that tuberculosis was an acute infectious disease due

to the bacillus tuberculosis of Koch. It was essen-

tially non-hereditary, though a weak and enfeebled

system may be inherited, thus rendering a person
more susceptible to the disease or less able to throw

it off. In view of the admitted inefficiency of all

present modes of treatment of actual cases of tuber-

culosis, effective prophylactic measures are infinitely

more important to the general public, and should

also be to the physician, than the most skilful thera-

peutic measures, in real efforts to limit markedly
the enormous mortality due to tuberculosis. Since

analysis of the fullest records bearing upon the

relation of family history to the causation of tuber-

culosis could possibly account, througli liereditary

predisposition, for little more than one-fourth of the

cases, the most perfect measures conceivable for the

lessening of that influence cannot be rationally

compared in importance to those which are essen-

tially based upon the destruction of an infective

poison which is virulent enough to produce the

disease, not alone in this comparative few who may
be born with hereditary predisposition, but also

to cause tuberculosis in the majority who succumb,

notwithstanding the absence of an hereditary weak-

ness. While the discovery of this bacillus has

little advanced the treatment and cure of tuberculo-

sis, it has revealed most important principles upon
which to base efficient means of preventing the

spread of the disease. In the prevention of tuber-

culosis the following principles formed the basis

of an efficient system: (i) With regard to those

already diseased, effective preventive measures

should look to the rapid destruction of the tubercle

bacilli in the excretions and secretions of the

affected, and by little as possible prolonged close

association of the well with the sick. (2) With

regard to those liable to become infected, nothing
which may contain the living tubercle bacillus

should be permitted to enter the digestive appa-
ratus. Rigid inspection of meat and milk is a

necessity. (3) Tuberculous subjects should not be

admitted to hospital wards in which those with

other diseases, especially of the lungs, are confined.

In general hospitals, consumptives should be as-

signed to special consumptive wards. (4) Special

hospitals for the treatment of consumption should

be established.

Dr. Trudeau, of Saranac Lake, spoke of the

decrease of the number of cases in England result-

ing from proper separation of consumptive patients
and the care of the sputum.

Dr. Johnson, of Chicago, speaking with reference

to the practice of sending patients with consump-
tion to certain western localities, said he preferred

sending them to some place where they were practi-

cally isolated from others suffering from the same

aflection, and to some desert spot where vegetation
was scanty, and the conditions for increase in

bacillary growth unfavorable.

Dr. Ernst, of Boston, related the circumstances

of a case which had lately come to his notice,

showing how rooms might become infected, and be

the cause of extending the disease to others, in

whom family and personal history were perfect.

An early diagnosis of tuberculosis could be made

only by finding the characteristic bacilli on micro-

scopic examination. The treatment is more favor-

able if an early diagnosis is made.

Dr. Bridge, of Chicago, said that in a few weeks

signs could generally be found in the chest, but that

the time for treatment that would avail, was in the

interval before physical signs could be found, and

hence the importance of a microscopic examination

of the sputum.

Olive Oil and Gall-Stones.—The old treat-

ment of biliary calculi with large doses of olive oil,

which had lapsed into partial desuetude, has been

brought into fresh prominence within a few years,

though its value is still in doubt. In an article

which Dr. Seigfried Rosenberg read at a meeting
of the Medical Society of Berlin, the writer reports

three cases successfully treated by this method.

Including his own, he finds recorded in the medical

journals twenty-one cases in which the oil treat-

ment has been tried; in nineteen of these the

patients were described as much relieved or well at

the time of their discharge, while in two cases only
no improvement resulted.

In considering the modus operandi of this I'emeiiy,

he takes exception to the theory which assumes that

the oil in some manner finds its way into the biliary

passages, where it produces a softening of the gall-

stones, thus facilitating their passage along the

duct. He believes that the exhibition of a large

amount of oil or fat in the stomach and duodenum

excites a correspondingly large flow of bile, and

that this flushing of the channels with bile dis-

lodges the calculi and cures the colic. He argues
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that, since bile plajs so important a role in the

absorption of fat, it is fair to assume that the

presence of fattj food in some way calls forth the

bile which is so necessary for its assimilation. In

his endeavor to prove this, be tried a number of ex-

periments on two dogs with permanent biliary

listula;, giving them in the morning a large dose

of oil (sometimes a quarter of a pound of solid fat

of ham or bacon was substituted by way of variety),

and noting each hour the amount of bile whicli had

flowed from the fistuhe. In every case he found a

very considerable increase in the amount and dura-

tion of the flow over that produced by an ordinary
meal of carbohydrates and albuminoids. It was

also considerably more than the secretion he could

produce by giving salicylate of soda or bile itself,

both of which he had previously regarded as active

excitors of the biliary function. He concludes from

his experiments that oil acts as a powerful chola-

gogue, perhaps the most active of any, and to this

.action he attributes his success in the treatment

of gall-stones.

Dr. Rosenberg considers it very important to

flavor and disguise the oil as much as possible, for

the very idea of drinking a glass of it is extremely

disgusting to patients. To remove the nauseous

taste, he adds one-quarter of one per cent, of men-

thol and ten or fifteen per cent, of brandy; and also

advi.ses adding the yolks of two eggs, finely divided

and worked in, so as to be perfectly smooth; this

materially alters the appearance of the oil. The
dose should be from five and a quarter to seven

ounces (150 to 200 grammes); it is best to give

about an ounce at a time, in such a way that the

whole amount will be consumed in three hours.—
Jour. Amer. Med. Sciences.

IIvDRoi'itoiiiA —Dr. N. S. Davis, of Chicago, an

ex-president of the American Medical Association,

formerly editor of its .Journal, and a practitioner

of many years' experience, said in a recent discus-

sion that he had seen but one case of supposed

hydrophobia. It was that of an engineer, who had

first been seen by other ph^'sicians, who sent him to

the hospital, where he died within eighteen hours.

Neither the patient, while conscious, nor any of his

friends, could recall the history of a dog-bite or

of any injury. He had been on something of a

spree two or three weeks while out of a job. Dr.

Davis had seen many cases of dog-bite, but none in

which the animal had not been killed, so that

the existence of rabies could not be proven. Dur-

ing the past twenty years he had directed such

patients to keep the wound covered by a cloth

saturated with a solution of carbolic acid and hypo-

sulphite of soda, and to take in water ten grains

of the hyposulphite of soda three times a day, con-

tinuing it three or four weeks. He did not pretend
to say this prevented the development of hydrophc
bia, but none of his cases had had it, and thereloiL

it could be said he had had better results than

Pasteur.

Use of Chloroform.—Dr. Arthur Neve con-

tributes to the British Medical Journal a statement

of his experience with chloroform, and his dis-

belief in much of its alleged dangerousness. He

says that in 3,000 operative cases chloroform has

been administered in his presence ; not a single fatal

case has occurred. The cases in which serious dan-

ger has threatened might be counted on the fingers

of one hand. None of these cases were due to any
heart affection ;

it was a question of arrested respi-

ration. Once the patency of the respiratory tract

was secured, and a few artificial respiratory move-

ments were performed, all danger passed away.

Promptitude is necessary, but it is not a quality in

which surgeons are deficient. It is to general sur-

geons, not to an.xsthetists, that we are indebted for

the knowledge how to meet the danger. As far as

the inhabitants of Central Asia and North India are

concerned, chloroform may be regarded as a perfect

an;esthetic. True, the beer-drinking Tibetans occa-

sionally struggle before succumbing to its influence,

but of other races—Yarkandis, Hillmen, Pathans,

Dards, Kashmiris, etc.^—it may be said that to

ninety-nine per cent, chloroform may be given

deeply and its administration prolonged without a

drawback—no cardiac weakness, no bronchial irri-

tation, very rarely signs of an over-dose. That no

powerful an;esthetic is free from risk is a truism.

Professor Chiene used to say that it was like a

fast train passing many stations without stopping,
and halting or fluctuating between the signal-point

of semi-conscious refle.xes and the terminus of ces-

sation of vital reflexes, namely, respiratory stop-

page, arrest of heart action, death. Let every
driver beware the pace, watch the signals, and he

will be safe.

Embalming and the Concealment of Crime.
—Attention has been recently directed by Dr. T. M.

Durell, one of the medical examiners of Massachu-

setts, {Boston Medical and Surgical .Journal), to the

hindrances to a proper post mortem examination, in

cases of suspected poi.soning, occasioned by the

practice, common with undertakers, of so-called

"embalming," or injecting into the body, soon after

death, a solution of chemicals intended to preserve
it. These consist, for the most part, of arsenic or

mercury, and it is plain that the question would be

at once raised by the attorney for the defense,

where, upon the strength of the medical examina-

tion after death, homicide by poisoning was alleged,

whether the poison was introduced before or after

death, by the criminal or the undertaker. The

question might be very ditlicult to settle, and, in

any case, the issue would be unnecessarily befogged.

Presumably bodies could be as well preserved by ice.

Ichthyol.—Among a long series of remedies for

skin diseases, there is perhaps none which has made
such strides in favor and use as ichthyol, a sub-

stance prepared from the petrified remains of pre-
historic fish and sea animals, which are found in

large beds in the Tyrol. This bituminous mineral,
when subjected to dry distillation, yields among
other products a brownish-yellow translucent oil,

of a specific gravity about o S65. This raw oil is

treated with an excess of concentrated sulphuric
acid, and warmed ; subsequently the excess of acid

is removed, and from the product the sajts are pre-

pared. Ichthyol was first recommended for rheu-

matism, and the success which attended its use was
described ae astonishing. Further and recent expe-
ience with ichthyol preparations has developed
new features in its therapeutical action. Externally
it still maintains its reputation as a remedy for

rheumatism, wh;le for chilblains, erysipelas, and

especially for ulcers of the legs, it is highly recom-

mended. For all these affections it is being applied
in the form of an ointment, composed of ichthyol
one part, and lanolin ointment nine parts. In this

form the substance is used in some of the leading

hospitals. Internally ichthyol is found to be useful

in all forms of indigestion and diseases of the liver,

and such morbid conditions as arise from hyper-
a;mia and capillary dilatation with anomalies in the

circulatory system, of disturbances of the digestive

organs, of neuralgia, etc. The average internal

dose is about eight grains of the sodium sulphich-

thyolate twice a day; it is given either as pills

or gelatine enclosed capsules.—Cor. Jour. Amer.
Med. Asso. •

Anthrax Cured by Corro.sive Sublimate.—
Subcutaneous injection of corrosive sublimate has

cured a severe case of anthrax, says the London

correspondent of the .lournal of the American Medi-

cal Association. A large malignant pustule was
situated on the back of the hand of a man who had
been engaged in removing the hides of cows, hav-

ing a superficial graze on the back of his hand.

The index finger was ef double its normal size, two

extensive vesicles filled with dark serum included

the dorsal aspect of the first and second ])halanx,

lymphatic inflammation extended from the hand up
the forearm on the radial side. Six subcutaneous

injections with a four-thousandth solution of subli-

mate were given with the view of forming a protec-
tion against the encroachment of the bacteria. It

was not without some resistance on the part of the

patient, in consequence of the intensity of the pain
occasioned by them, that these injections were

repeated during eight days. Besides the injections,

the hand was kept in a warm bath of sublimate

solution during the day-time, and at night was
covered with a cataplasm of chopped walnut leaves,

moistened with the sublimate solution. This treat-

ment was continued for six days longer, and ter-

minated in cure of the gangrene. Cicatrization

was complete in fifteen days.

The Microbe of Old Age.—Under the heading,
" Professor JJrown-Sequard Distanced," Dr. Burg-
graeve writes ir» his Repertoire Universal de Mede-

cine Dosimetrique that a Dr. Malin-Conico, of

Naples, pretends to have discovered the microbe
of old age. The publications of Italy announce

very seriously that the microbe of old age exists

and is transmitted by heredity; invades with age
the entire human organism, which it ravages and

destroys, leading to caducity and finally to death.

The above-named Dr. Malin-Conico hopes thus to

have found the means of combating this invisible

enemy, and preventing man from getting old. All

of which is
"
important if true."

Another Remedy for Sea-Sickness is put for-

ward by Mr. Charles W. Hamilton, Surgeon R. N.

{liritish Medical .Journal.) It is the seeds of the

kola nut, of which half a drachm to a drachm are to

be chewed slowly.

The Man with the Cracked Ear.—Dr. Wag-
ner, of St. Johann-Sarrebruck, reports the case of a

man who for a year and a half suffered from most

unpleasant cracking noises in his left ear. These
occurred every five or six seconds, and could be

distinctly heard by a person standing twenty centi-

metres away. The patient had no deafness or

inflammatory trouble, but examination of the drum
showed a split in it, through which air was forced

with each act of deglutition.

The Massachusetts Medical Society, one of the

oldest and largest associations of medical men in

the United States, held its one hundred and ninth

annual meeting in Boston in June. It now pumbers
over 1.700 members.

OLD AGE.

Dr. George M. Humi'iiry, of England, has pub-
lished the results of his inquiry into the causes

afliecting longevity, based upon information obtained

concerning nine hundred persons over eighty years
of age, including seventy-four centenarians.

In his general remarks the author points out that

the current idea of development is associated with
the periods of adolescence and maturity. It should
not end there, but continue in a definite and orderly
manner, though with lessening activity, to the ter-
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mination of liCe. This is spoken of as "descend-

ing" development, and normally consists in the

preservation of tlie relative proportions of the sev-

eral structures, under the influence of a well-adjusted

diminution of material and of nutritive activity.

The author cites as an example the increasing light-

ness and britlleness of bone with age, proceeding

paii passu with a narrowing range of muscular

action, until a time comes wlien the machine stops,

rather than is stopped by accident or disease, and

old age terminates in natural or physiological death.

The requisites for longevity are found to be an

inherent quality of endurance, popularly known as a

"good constitution," derived, as the statistics show,
rather from maternal than paternal sources

;
a

steady, persistent, nutritive force, and a good pro-

portion of balance between the several organs.
More than fifty per cent, of the centenarians are

women, and a greater number of the female sex

attain an advanced age, notwithstanding the dan-

gers inherent to the child-bearing period of life.

The more pronounced healthiness of the female

infant is not without its share in the production
of longevity.

Dr. Humphry says that the greater proportion
of cases are reported to be of long-lived families, to

have enjoyed good health throughout their lives,

and to have been moderate or small eaters, especially
in the matter of meat. They have generally been

accustomed, too, to much out-door eij^rcise. Let

those who are pent up in an office for nine or

ten hours a day, and then only creep home to rest a

brain wearied with a surfeit of badly oxygenated
blood, remember this, and take a hint from the next

point wherein our old friends excel, viz., early

rising. Sleep should come early in the night, cer-

tainly before midnight, and healthy people should

be able to wake at six and rise at once. With

regard to general circumstances, it seems that those

who are accustomed to live in comfort rather than

affluence attain old age. Moderate drinkers and

abstainers are well to the front, although in one or

two instances some "have drunk as much as they
could get," but from the very fact of their reaching
one hundred years of age we are not disposed to

believe that they ever could get much.

With regard to disposition, it is interesting to

note how often the words "cheerful," "chatty,"

"amiable," "placid," "good tempered," "ener-

getic" occur. Thus we find one dear old soul

dancing on her loist birthday, and another, Peggy
Walsh, reputed to be 124, retained perfect hearing
and such good sight as to be able to thread a needle

without glasses. Surely the length of their days
was not full of sorrow and labor. Vfgorous mental

labor appears, other things being equal, to predis-

pose to length of da3s, a capacity for prolonged
mental strain arguing great brain power. Happily
old age is not often accompanied with dementia,

although frequently some evidence of childishness

appears.
It is important to note that there is only one

instance of death of a centenarian from cancer. It

seems that the liability diminishes from about 45 to

55 onwards, and that after 70 there is but little

to fear in this direction. With reference to bladder

trouble, arising from enlarged prostate, only seven

per cent, were found afflicted, and it was found that

after 65 was passed the liability becomes constantly
less.

The remarkable preservation of the teeth is an

object of common remark when skeletons of our

forefathers are brought to light, and the conclusion

is hastily arrived at, that we of the present genera-
tion have certainly degenerated in this respect.

There may be some truth in this, but it must be

remembered that such skeletons are those of people

often cut oir in their prime by battle or disease, and

that nowadays a larger proportion of people attain

to old age than formerly, thus allowing time for

dental decay and loss to occur.

But after all, as the author says,
"
length of life is

to be really estimated not by the number of years so.

much as by good work done; not by the amount
of time spent in the tame, fruitless manner indi-

cated by the pithy lines of Cowper,
' For fourscore years this life Cleora led,

At morn she rose, at nij^ht She went to bed,'

but by persevering efforts to promote the welfare

and happiness of our fellow men."

SACCHARIN IN BELGIUM.
Some lime ago, a heavy import duty of 140 francs

per kilogramme, practically amounting to prohibi-

tion, was placed upon saccharin in Belgium, in the

supposed interest of the sugar industry. It is now
discovered, however, that this law is quite inopera-

tive, the consumption of the sweetener being notice-

ably on the increase and the article being freely

obtainable from a number of dealers, while yet not

a single ounce has passed the custcfm-houses since

the promulgation of the new law, and no instances

of smuggling have been traced. The explanation
is now given, that in the preparation of commercial

saccharin the process is one of seven distinct stages.

The product of the sixth stage is quite different

from saccharin in physical and chemical properties,
and to it, consequently, the duty cannot be applied.
In this state it is imported into Belgium, and across

its frontier it is subjected to the final process
—a

simple treatment with an acid, which converts it

into the commercial article.— Chemist and Druggist.

MEDICAL MISCELLANY.
Probably.—A new western post-office has been

named Malaria, probably because the mail service

of the place is intermittent.

A Dangerous Tool. — M. de Freycinet, the

French minister of war, has published a decree

forbidding surgeons in the French army to make
use of hypnotism in their practice, or to experiment
with it.

The Specialist and the Burglar: A Fable.
—A burglar entered the office of- a specialist, bent

on plunder. The specialist saw him, walked him to

a chair, sprayed him, prodded him, sprayed him
some more, had ten dollars out of him, and com-

manded him to "call again tomorrow," before the

burglar could formulate an excuse for his intrusion

into the doctor's office. Moral : It is better to be a

specialist than a burglar.

The Physiology of a Knock-Out.—The death

of a man in a "friendly" contest at sparring with

gloves, is something unusual in the history of the

manly art. Despite the terrific hitting often done

in pugilistic encounters, a fatal accident rarely

occurs. It is almost impossible .for one man to

kill another with his fists, provided the other is in

good health and his equal physically. The mor-

tality from pugilism is less than from foot-ball.

It often happens in boxing by professionals that a

man is knocked "silly," in other words, is knocked

down by a blow on the side of the neck, which

stuns him. The probability is that this is due to

the severe concussion and sudden compression
of the soft parts of the neck, including the vagus
nerve and the cervical fympathetic. Cardiac inhi-

bition, or arythmia, and some degree of vaso-motor

paralysis would naturally result. It was by a blow

in this region that death was caustd in the exhibi-

tion sparring contest above referred to.— Medical

Record.
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Fanjiliar Scieijce.

A PRE-HISTORIC GIANT.
The legends of all races tell of a time

when mankind were of giant stature, doubt-

less arising, in many cases, from the discovery
of the fossil bones of ancient animals of large

size, such as the elephant, mammoth, etc.

But, as far as we know, there is no proof
whatever that the human race was ever pos-

sessed of a greater average stature than at

present. In fact, the tendency seems to be

in the opposite direction, the men of the

present time slightly exceeding their ances-

tors in size—a result doubtless due to the

improved conditions of existence in these

latter days.

Occasional instances of unusual stature are,

however, not uncommon, and can be seen in

almost any dime museum
;
and that there

were giants even in the Stone Age seems to

be proved by a discovery made near Mont-

pellier, in France, by M.'Lapouge, and

communicated by him to La Nature. At

Castelnau, near the above town, is a pre-

historic cemetery, dating, from the ages
of polished stone and bronze. A large

number of human bones were found, includ-

ing about forty skulls, one of which formerly

belonged to an individual about eighteen

years old, who, judging from the size of his

skull, must have baen over six feet in height.

But the most remarkable "finds" of M.

Lapouge were three pieces of bone, illus-

trated in the engraving, which must formerly
have belonged to some pre-historic giant
of extraordinary size. The first piece, shown
on the left of the engraving, is a part of a

femur, or thigh-bone, and the one on the

right a part of a tibia, or shin-bone. In the

middle is represented a humerus, or bone of the

upper arm , from the same ancient cemetery, but

of normal size. At the bottom is represented
a small fragment, which may be either a piece
of a femur or a humerus

;
if the latter, then

it must also have formerly made up part
of the skeleton of the giant, as can be seen

by comparison with the normal humerus
above it.

If we judge of the height of this neolithic

giant by the usual proportion of the parts
of the skeleton to each other, he must have

been between ten and eleven feet high. The

question remains whether this excessive

growth was a normal one, or due to a dis-

eased condition resulting in a general hyper-

trophy of the osseous system. On this point
the authorities differ, one professor of the

University of Montpellier holding that the

bones are normal in every respect, while

another finds evidence of a diseased condi-

tion. In either case the giant of Castelnau

must have been a source of wonder, if not

of terror, to the savage men of those times,

and was doubtless treated with all the honor

which in these modern days is bestowed upon
a successful prize-fighter.

There has been an old tradition among the

peasants of the vicinity that a cavern in the

valley was, in olden times, occupied by a

giant ;
and it would be curious if the discov-

ery of M. Lapouge should show it to be

founded on fact, and handed down from

father to son during the centuries that have

elapsed since the time when the ancient

inhabitants of France knew of no other

material for their implements and utensils

than the stones which they so laboriously
worked into the desired shapes.

A CURIOUS EXPERIMENT IN PNEU-
MATICS.

Take a short tube, provided at one end
with a funnel-shaped opening, (Fig. i), and
a small ball of wood or other light material.

Place one end of the tube in the mouth,
and attempt to hold the ball against the

other end by drawing in the breath. The

attempt will be unsuccessful, as the ball will

Fig. I.

fall immediately to the ground ; but if one

places the ball against the funnel and blows

strongly outward, it will remain in position

overcoming, apparently, both the attraction

of gi-avitation, and the force of the current

of air.

This paradoxical result is explained by
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the curious fact that, as the air rushes out

aroiuitl the ball, a partial vacuum is pro-

duced in the funnel-shaped end of the

tube, and the ball is thus held in position by
the excess of atmospheric pressure on the

outside.

If any reader of the Science News desires

to try the experiment for himself, a similar

apparatus can be made out of a piece of tin ;

but a simpler and equally eHective illustration

of the principle can be shown with an appa-
ratus constructed from a piece of glass tubing,

or even a pipe-stem, (B-C), to one end

of which is .attached a circular piece of card-

board (A), as shown in Fig. 2. A second

Fig. a.

disk of cardboard (D) is then placed on top

of the first, and it will be found impossible to

blow it off; and the apparatus may even be

inverted without its falling, while the blast

of air is kept up. To prevent the upper
disk from sliding off, the edges of the lower

one should be turned up as shown in the

engraving, or a pin may simply be passed

through the centre of the upper disk so as to

project into the tube.

The illustrations accompanying this article

are reproduced from La Nature.

[Original in PojmUtr Science Sewt.i

ARITHMETICAL CALCULATIONS AMONG
THE ANCIENT GREEKS AND ROMANS.

BY JOHN C. ROLFK, PH. D.

It is obvious from their system of figures that the

methods used by the ancient Romans in performing
arithmetical operations must have been essentially

different from our own. They represented units not

only by simple, but by compound and complex signs

(V., VI., Villi.) ;
two places in our decimal system

were represented sometimes by two figures (XI.)

and sometimes by nine (LXXXVIIIl.) ;
and they

had no zero. These peculiarities made mechanical

assistance necessary in perf9rming operations in

whole numbers, as well as in their system of duo-

decimal fractions. Instruction in these operations

was the most difficult work of their schools, and the

calculator, wliose classes were attended by grown-up

young men, was held in greater estimation than the

litierator, and received higher pay.

We learn from Horace that the simple operations

were performed mentally, but the more important
ones required the.aid of the fingers or of the abacus.

Finger-reckoning was a natural development of the

gesticulation common to the excitable Southern

races, with which they always accompany speech,

and by means of which they can carry on conversa-

tions without words. It was common in Italy, as

well as in the Orient and in Greek lands, and its

use continued until the Middle Ages. By means
of eighteen positions of the fingers of the left hand

they represented the nine units and the nine tens,

while an equal number of corresponding positions

of the right hand gave the nine hundreds and the

nine thousands. Ten thousand and higher numbers

were indicated by touching the breast and different

parts of tlie trunk wiili one or tlie otlier hand. It

will readily be seen that long practice was necessary
to give the hands the machine-like accuracy which
this system of figuring demanded. A landlord,

reckoning up the amount owed him by a departing

guest, counted off the single items, indicated tlie

amount of the first by a jjosition of the fingers,

added to this the second and represented the sum

by a second gesture, and so on until the calculation

was complete. The same process was used by a

lawyer who wished to reckon an account before

a jury, and Quintilian tells us that it was highly

important for an advocate to be able to perform
such operations correctly and gracefully, as awkward

gestures and hesitation stamped him as ignorant
and uncultivated.

The abacus (in the sense of a reckoning-table, for

the word has other meanings) was a table of stone,

wood, or metal, wliich was a common piece of house

furniture, and was kept also in public treasuries and

similar places. It was used in all payments which

involved any but the simplest calculations. We
find it represented in many works of art. In one

two women sit before a reckoning-board, engaged
in verifying a payment. In another we see the

master of the house at his dinner, while before him

stands a slave with a reckoning-board. In a third

we see an abacus in the hands of a revenue collector.

Moreover, several specimens have come down to us.

They are of two kinds. In the»simpler form, which

consisted merely of a flat table, reckoning-pebbles

{calculi) were used. A form of this kind of abacus

was in use as late as the seventeenth century, coins

taking the place of pebbles. It was used for reck-

oning small sums. If, for example, one wished to

subtract 25 from 83, one put down S3 pebbles, took

away 25, and counted the remainder. To divide

969 by 26, one took from 969 pebbles 26 at a time

until the remainder was less than 36. The 37 times

which this IiAd to be done gave the quotient; and

the 7 pebbles which were left, the remainder.

Addition and multiplication were done in a similar

way. This form was adapted for larger operations

by ruling on it seven horizontal lines, representing,

respectively, 1000, 500, 100, 50, 10, 5, and 1. Then
two pebbles on the 1000 line represented 2000, etc.

The operations were performed in the way just

described.

A more elaborate form of the abacus is represented
in the figure. It had vertical grooves, in which

were inserted buttons which could be moved back

and forth. There were eight long and eight short

grooves opposite to each other, and a ninth long

groove which had no corresponding small one. In

each of the first seven long grooves were four

buttons, while the short ones had one each. The

grooves were marked with signs for i, 10, 100,

1000, lo.ooo, 100,000, 1,000,000. Thus every groove

represented a decimal place, while the buttons,

which represented the nine units, were divided like

the Roman nine itself into V. (in the short groove)
and IIII. (in the long groove.) Thus in groove 7,

each one of the four buttons represented o/te, and

the single button ^ce ; in 6, each of the four buttons

ten, the single button Ji/ti/ : and so on. Thus to

represent 587,615, one would push up the V. in

groove 2, the V. and three ones in 3, tlie V. and two

ones in 4, the V. and one in 5, one in 6, and V. in 7.

Grooves 8 and 9 were used for reckoning in frac-

tions. Groove 8 was used for duodecimal fraction-,

having the denominator 12, while the ninth was
used for smaller fractions. The four buttons

of groove 9 were distinguished from one another

by three difterent colors; or in some forms of the

abacus they were divided between three separate

grooves, which represented 1-24, 1-48, and 2-72 (two

buttons.) The mode of reckoning with this abacus

was the same in principle as that used in the

simpler form. A special difficulty in its use—which,
of course, was overcome by practice

—was that not

only the buttons which were in use in any calcula-

tion, but also all the others, were visible, so that the

eye had to be trained to take account only of the

former.

Among the Greeks the designation of figures was

at first the same in principle as among the Romaii'^,

and the same aids in reckoning were used, namclj ,

the fingers and the abacus. In comparatively late

times, probably not long before the Christian era,

the use of the Greek letters to designate numbers

on a decimal system superseded the old method.

By this system, as each letter represented a decimal

place, arithmetical operations could be considerably

simplified. An example in multiplication given by
Eutokius, who lived during the si.xth century of our

era, illustrates this :

a65=3oo-|-6o-|-5

265=2oo4-6o-{-5

40,000
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origin of a. numerous school of physicians. In

i.!2oa medical school already existed in Montpellier.

As was the custom at that time, it was connected

with the religious authority and under the control

of the high dignitaries of the church. It certainly

existed previously, since in 1220 it was recognized

necessary to give a new organization to the whole

body. In 1289 the university was created through
the IS (die of Pope Nicolas V., and the schools

of medicine, law, and arts were the different parts

of the university. The customs and lives of stu-

dents and professors at that time were certainly

very curious, and many queer facts might be related

concerning the modus vivendi of the large family

of which masters and students were members, and

concerning the privileges and rights^some 'very

peculiar
—of the university. Of the different schools,

the medical remained prominent. During a long

period it was, in fact, the only important one in

Europe, and, although it may have, through the

influence of some men, fallen during the last cen-

tury into theories which are no more upheld, it

remains a valuable and active school.

Since many years the antique university organi-
zation has disappeared in the whole French educa-

tional system, when there existed only one university,

the Universite de France, which comprised all schools

of all towns. A tendency has shown itself in the

last ten years to allow more liberty to the different

groups of scientific institutions, and to revive the

ancient name of university, although the govern-
ment keeps the hold it has taken, and remains the

head of the different universities, since it appoints
the professors. Montpellier was anxious to secure

the title of Unirtrsity, and there were good reasons

for allowing this town to get it. All its schools are

very ancient, and the inhabitants are much attached

to them. While the government was very favorable

to the plan, the local authorities determined to act

energetically, and a large part of the congratula-
tions must be sent to the students themselves, who
have powerfully organized themselves in a compact
and active corps, similar to those which exist in

Germany and Switzerland, the Association des

Etudiants. At the same time the professors of the

schools have with much energy given a stimulus to

all, high and low, and all have asked for the re-

establishment of the antique title. Under such

circumstances, the government, which was favor-

able, has been happy to comply with the desires

of the whole population, and this has been the

reason of the splendid celebration of the sixth cen-

tennial, which has been graced by the presence
of 'the President of the republic. No such cere-

mony had yet been performed in France, Snd it will

be difficult to imagine any more curious and inter-

esting university celebration. Invitations had been

issued to all parts of the world. Among the dele-

gates were many of the most glorious names
of science : Helmholtz, the great Berlin physicist;

Zirkel, the Leipzig geologist; M. Oilman, Presi-

dent of Johns Hopkins University; Delboeuf, the

philosopher of Liege; Fredericq, of Ghent; Put-

zays, of Belgium; Stanton, of Ithaca; Magellan,
of Coimbre; Barcklay, of St. Andrews; Gobi,

of St. Petersburg; d'Vry, of Rotterdam; With, of

Copenhagen, and hundreds of others. Among the

French delegates of other towns were Darbouse,
the Dean of the Sorbonne Scientific Faculty,
de Lucaze-Duthiers, Boissier, Lavisse, Armand

'

Gautier, Brouardel, and numerous other illustrious

men of science. Foreign students were also very
numerous, with their insignia and peculiar head-

dresses, or ribbons. All parts of Europe were

represented,—Russia, England, Ireland, Scotland,

Italy, Roumania, Norway, Sweden, Switzerland,

Austria, Denmark, Spain, Greece, Holland, Portu-

gal,
—
Egypt, the Argentine Republic, and United

States (Pennsylvania and California.) Then hun-

dreds and thousands of French and foreign masters

and students were arrayed in their professorial

robes, generally of a very handsome color, and

marched through the streets in a very unique and

striking procession, from the university buildings
to the main place of Montpellier, where a large tent

had been erected, under which, in presence of the

President of the republic, speeches, numerous and

long, were delivered, among which the most promi-
nent was that of the minister of public instruction,

who promised to grant in a few months the title

of university to the group of schools of Montpellier.
The ceremony was a splendid one. Held in a high,

square garden, which is the highest place in Mont-

pellier, and from which the view extends to the sea

on one side and to the mountains on the other,

during a warm, clear day, with deep blue sky,

amidst the varied and brilliant colors of the profes-

sorial robes, it was quite peculiar and unique to the

eyes of all who assembled there.

Numerous were the rejoicings which followed

Banquets were abundant, the largest one assembling
some eleven hundred persons. Balls followed, and

theatricals, and during the celebration the popula-
tion of Montpellier was about 100,000 in excess

of the normal number. Whole villages and small

towns in the neighborhood came over to Montpel-
lier to witness the proceedings. One of the most

curious features w^ a visit of the students to

Aigues-Mortes, an old (12th century) town, from

which Saint Louis started upon the crusade. The

expedition was organized by them, and they invited

many foreign students and delegates. Aigues-
Mortes is a wonderfully well preserved old town,

the towers and walls being as fresh and complete
as if they had been built twenty years ago. The

Mayor of the town addressed the visitors; and as a

band was playing there, it struck up a dancing air,

and the students wanted to dance. So they went up
to the curate and asked him to allow his female

parishioners to dance with them. He first allowed

those over fifty ( ! ), and, seeing that no evil effects

followed, finally allowed all. It certainly was a

very curious scene, the large place
—in the middle

of which Saint Louis's statue is erected—being
converted into a large ball-room

;
and when the

visitors left, the ancient town fell sadly into its

antique silence and slumber.

The visitors have now departed, and Montpellier
has become once more the quiet town it formerly
was ;

but great expectations are in store for her, and

the university will certainly receive a fresh impetus.
New professorships must be decided, and young and

active professors will be numerous, so that new life

and great activity are to be expected ; and I would

not wonder if many prospecting students from all

parts of France would prefer coming to Montpellier,
with its mild climate, easy-going life, and pleasant
student associations, rather than to larger towns,

where they see less of their professors and do not so

well benefit by their teaching. H.

MoNTi'ELLiER, May 30, 1890.

fOriginal in Popular Snence A'ewa.J

FLIES OF PREY.

BY GRACE HENDERSOX.

Many distinguished family names in the history
of our English-speaking nations are comparatively
familiar to us, but perhaps some of us are not

acquainted with the celebrated family of " Ichneu-

mon." They are extremely numerous. Graven-

horst has described 1.650 European species, and

they are equally abundant in other parts of the

world. Some of the family are very minute insects.

and a few of the tropical species are among the

largest insects. Their abdomen is united to the

thorax by a pedicle, and the whole form is atten-

uated. The antenniE are generally thread-like, and

composed of a great number of joints ; these are

kept in constant vibration.

But the particular reason that brought the ichneu-

mon into notice, was the fact that it dejrosits its

eggs either in or on the bodies, eggs, or larvie

of insects, and, sometimes, in spiders. This makes
them extremely useful to the farmer and gardener in

destroying noxious insects. Some species which
have a long ovipositor use it to reach eggs or larva;

under the bark of trees, in holes in wood, etc.

Arthur Lakes, the geologist, related an interesting
incident that occurred while he was in camp, on
Trout Creek, in Colorado. He said: "While I

was nooning on a ledge of rock, my attention was
attracted to what seemed to be a large grasshopper,

travelling very briskly over the turf". On closer

inspection it proved to be a sort of ichneumon-fly,

something between a small black hornet and a large

flying ant, with a tight-laced waist, packing a green

caterpillar at least ten times its own size and

weight, as briskly as would a railway porter a light
valise on his shoulders. The fiy, standing with his

long legs astride of the body of his victim, held

him tightly with his jaws by the throat, upside
down, to prevent the caterpillar's legs from catching
at obstacles on the road. The strength and leverage

applied must have been comparatively enormous.

Presently the fly reached a little bush, and climbed

it, tossing and dragging his prey among the

branches, till he succeeded in hanging it securely
in a fork, out of reach of marauding ants and other

flies of prey, as a hunter slings his venison out
of reach of wolves. Then he descended and pro-

spected for a suitable den. Presently he reached a
small round hole,—either his own, or, more proba-

bly, a spider's,
—and bustled in without ceremony.

Apparently satisfied with his lodgings, he returned

to his quarry and hauled it down frofii the bush to

the hole; dropping it at the entrance, he descended
and drew the body' down lengthwise after him.

Returning again to the surface, he began carrying
out of the way on his jaws the larger stones and
sticks near the entrance, preparatory to covering up
and caching his prey in the same manner as a

dog caches a bone, by rocking the fine sand behind
him into the hole, descending every now and then

to press and thump it down tight with his head.

More dust-rocking and more packing till the hole

was filled
;
and then, collecting on his jaws all the

larger stones and rubbish he had before laid so care-

fully out of the way, he strewed them around in a

careless, natural sort of manner over the surface.

Thus, by a fly, as complete a cache of his larder was
made against other marauding insects as ever wily
hunter or Indian made of his dried meat and

powder, with every precaution against possible

discovery. All made safe, like a good business fly

he did not stop to loaf, but started promptly after

fresh game."
Arthur Lakes amusingly added: "I once saw

one of them reversing the order of things by pack-

ing home a good-sized spider, 'to his parlor,' with-

out even the polite invitation to 'walk in.'"

Varieties of Coal appear to depend greativ

upon the nature of the plants from which they have
been formed. In some, for instance, ferns and lyco-

podium may predominate; in others, mosses and
conifera;, etc. ; but the varied circumstances in

which they have been formed, and the conditions

(action of volcanic rocks, etc.) under which they
have subsequently been placed, must be taken into

account.
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GRASS OF PARNASSUS.

BY S. E. KENNEDY.

This plant of exalted name is said to have

originated upon Mount Parnassus, but the speci-

men before me is of much lowlier birth. It grew,
with hosts of companions, upon a sunny slope in

the town of Killingly, Conn., some fifteen miles,

perhaps, from my valley home. It was brought to

me in September of last year, and, as I had never

seen one, it was examined with an unusual degree
of interest.

I found that the five creamy-white petals were

curiously marked with many green veins, extending
from base to apex, and that upon the margin—
where they were much less distinct—they run in

the opposite direction, that is, toward the edges of

the petals ;
—an arrangement I had not noticed in a

flower before, adding to its beauty as well as inter-

est. Another characteristic I found to be a row of

stamen-like appendages at the base of each petal,

three in a group, cleft nearly to base, and tipped

with tiny round heads, not at all like the anthers of

the inner row of true stamens. These are alternate

with the petals, and fall between each in such a way
that they may be seen from the under side of the

flower.

Wood says that this flower is remarkable for

having the four stigmas placed over the parietal

placenta as if each stigma was compounded of the

two adjacent halves of the two divided stigmas.

The long, naked scape bears but one flower, which

is about an inch in breadth. The smooth, broad

leaves are chiefly radical, there being but one

cauline leaf, which clasps the stalk a few inches

above the root.

This species is Parnassia Caroliniana, the only

one found in the Northern States, I believe, P.

palustris and P. asarifolia belonging to the South

and West.

Mdosup Valley, R. I.

SCIENTIFIC BREVITIES.

An attempt has lately been made in the United

States Navy to light the binnacles of ships by

electricity instead of oil
;

but it was found that

by bringing an incandescent lamp close to the

compass, a deflection of the needles could be pro-

duced.

Ink for Writing on Photographs.—The fol-

lowing answers very well for numbering and mark-

ing proofs, the writing being executed on a dark

portion : Iodide of potassium, 10 parts ; water, 30

parts; iodine, i part; gum, i part. The lines soon

bleach under the strokes by the conversion of

the silver into iodide.

Fast Time.—A special train on the Philadelphia

& Reading, and the Central Railroad of New Jersey,

on March 10, made the run between Philadelphia

and New York, a distance of ninety miles, in eighty-

five minutes. This is at the average rate of 63.53

miles per hour. At times the train is said to have

exceeded eighty-five miles per hour.

Fluid Crystals is the appellation given by Dr.

O. Lehmann to certain products, such as benzoate

of cholesteryl, first prepared by M. Reinitzer, which,

although apparently melting at 145° C, behaves

towards polarized light between 145° and 178° as

if it still had a crystalline structure. Between these

temperatures the compound in question is perfectly

fluid.

The Applications of Photography are becom-

ing very varied. In a law suit in Germany, Dr. J.

M. Eder was called upon to see if he could deter-

mine the writing upon a document which had been

rendered illegible from ink spilled over it. By
using an erythrosine plate properly exposed by

gaslight, and developed with pyro and soda, he was
able to show the hidden characters beneath the

blot that covered them.

A PK.\cricAL Use of Chemistry.—An explosion
and fire at Antwerp reduced to a charred mass a

bundle of one-thousand-florin Austrian obligations.

Without presentation in some identifiable form

there could be no payment. The imperilled obliga-
tions were given to a chemist, and he succeeded in

separating the whole of them and finding out the

numbers
;
and upon his report the money has been

paid. Capitalists owe innumerable obligations to

science.

A VERY simple apparatus for obtaining an electric

spark is made by a German physicist. Round the

centre of a common lamp-chimney is pasted a strip

of tin foil, and another strip from one end of the

chimney to within a quarter of an inch of this ring.

Then a piece of silk is wrapped around a brush, and

the interior of the chimney is. rubbed briskly. In

the dark a bright electric spark may be seen to pass

from one piece of tin foil to the other each time the

brush is withdrawn from the chimney. Many other

experiments can be tried with this apparatus.

Electrical Base Ball.—A veteran base ball

player, who is now on the Pacific coast, writes as

follows concerning an electrical device which is

to be introduced into the game: "In our game
yesterday we tried the new first-base bag. It is

made of rubber, with an electrical attachment, and

the minute the fielder or runner touches it, a bell

rings in the grand-stand. It is hoped that this

arrangement will assist the scorer or reporter in

deciding whether the umpire's decisions on close

plays are correct; but, to my mind, there is nothing
that can be invented that will be an improvement
on the old canvas bag."

Cork Rope.—A cork core floating rope has been

invented. The inventor claims that his floating

rope of one inch thickness will stand a strain

of more than one thousand pounds. The rope con-

sists of a core of small round corks about three

quarters of an inch long, placed end to end, around

which is braided a network of cotton twine. This

is surrounded by another layer of strong cotton

twine, braided in heavy strands, which is about a

quarter of an inch thick. The rope is very r.oft and

pliable, and even after being tied into a small knot

will return to its original shape. It can be used in

life lines or life rafts, and as a heaving line to tie

heavy hawsers to. At a life saving station such a

rope would be very valuable.

A New Use for the Microphone.—Capt. du

Place has devised what he calls the schiseophone,
a modification of Prof. Hughes's sonometer, but

which may be useful in the shops in detecting con-

cealed flaws in, say, crank-axles of locomotives and

propeller-shafts of steam vessels, especially as

experiments made in the Ermont shops of the

Northern Railway of France are reported success-

ful. The instrument comprises a striker and an

audiometer. A steel rod is moved to and fro in front

of a microphone, periodically striking the metal bar

under examination. Two coils, one moveable and

connected to the microphone, the other fixed and

connected to two telephones, are arranged on a

graduated rod. Having placed the movable coil so

that the telephones are silent so long as the hammer
is striking a solid portion of the metal, the hammer
Is moved along the bar, and should there exist a flaw

in it, the increased noise given out causes more

powerful currents to flow in the microphone circuit,

with the result that the telephones are no longer
silent.

Practical Cljen^istry ai^d tlje j'lrts.

AN ANCIENT CHEMICAL LABO-
RATORY.

An interesting department of the late

Paris Exposition was that illustrating the

conditions of diflerent industries in former

times. Among the exhibits was a reproduc-
tion of a chemical laboratory of the seven-

teenth century, as shown in the engraving on

page 117,
—a period when the science of

chemistry could hardly be said to exist,

except in connection with the superstitions
and absurdities of the alchemists. Although
in the light of our present knowledge we can

but smile at the theories of the medi;eval

chemists, yet there were many among them
who were genuine seekers after truth, and

we owe much to their patient investigations,

which often led to the discovery of important

truths, although their true value was not

perceived at the time of their discovery.
When we remember that it is scarcely a 1

hundred years ago that the doctrine of phlo-

giston was universally held, and that even

Faraday could not at first accept the theory
of the conservation of energy, we should not

insist too strongly upon the absolute truth

of many of our modern scientific conce])tions—such as the existence of atoms or the ether,

which, as yet, remain in the border-land

between theory and fact. The chemist of a

hundred years hence may look upon both

ether and phlogiston as the products of a j

disordei-ed scientific imagination, and treat

the theory of elementary atoms with as little

respect as that of the philosopher's stone.

When we consider the limitetl and imper-
fect apparatus with which the chemists

of former times performed, in many cases,

such excellent work, our respect for their

ability is greatly enhanced. A modern chem-

ist would feel lost without gas-lamps and

furnaces, balances which will weigh the frac-

tion of a hair, and an unlimited quantity
of glass vessels and utensils of every conceiv-

able size and shape ; but without the aid

of these ingenious devices, and with only a

few dishes and bladders, from the stock of a

Swedish country pharmacy, Scheele not only
discovered oxygen gas, contemporaneously
with Priestl}-, but also a large number of other

chemical substances, solid, liquid, and gaseous,
and described their properties so accurately
that no change has been foiuid necessary up to

the present day. With Schcele's facilities few

modern chemists could have equalleti, and

none excelled him.

There are two thousand engines on the London
and Northwestern Railway that will take the same
boiler. A change of boiler from one engine frame

to another can be made by taking out eighteen
bolts. The superintendent believes he could run an

engine around the world without a hot box or

losing a pin.
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OUR COMMON PIGMENTS.
BY LYMAN G. SMITH.

Nearly all our cominon colors are either chemi-

cal preparations or natural mineral earths.

Of the bl.ick pigments, lampblack is the cheapest

and most common. It consists of nearly pure car-

bon, deposited in the familiar form called soot. It

is manufactured by burning .some hjdro-carbon with

an insufficient supply of air. Pine knots and resin are

frequently employed for the purpose. The dense

smoke which results from the imperfect combustion

is drawn through a chamber lined with canvas or

sheepskin, and having an outlet in the roof. As the

lamp-black accumulates on the walls it is scraped

down to the floor from time to time by lowering a

dome from the roof. This dome has the shape of

an inverted funnel, and is made to fit inside of the

chamber. This pigment is very stable, as it consists

essentially of carbon and is unaltered by all ordinary
conditions. A lamp-black called "gas-black" is

sometimes made from coal gas.

Another black pigment is the so-called ivory-

black. This is made
either from the bone-

charcoal, formed by

heating bones to red-

ness in closed vessels,

or from the soot pro-

duced by the imperfect
combustion of an oil

formed by the distilla-

tion of bones. In the

latter case it must

necessarily be the

same as lamp-black.
When made from

bone-charcoal, how-
ever, it contains sev-

eral of the mineral

constituents of the

bones, which give it

a different character.

It is necessary to sub-

ject the bone-charcoal

to a most thorough

grinding, and the last

time it is ground, oil

is generally used, and

it is placed upon the

market in this form.

A very fine quality of

ivory-black is said to

be made from the genuine ivory.

Among the white paints, white lead certainly
stands at the head. It is a basic plumbic carbonate.

The ordinary method of manufacture is as follows :

The metallic lead, in sheet form, coiled up, or cast

into buckles, is placed in earthen pots. These pots
have a few inches of vinegar or acetic acid in the

bottom. The pots are covered, and piled up in

sheds, buried in spent tan or manure. The heat de-

veloped by the decay of the organic matter volatilizes

a little of the acetic acid, changing the lead into a

basic acetate. The basic acetate is in turn changed
into the basic carbonate by the carbonic dioxide

given off by the decaying of the organic matter.

The process takes from four to six weeks. The white

lead is carefully removed and ground in oil. It has

a wonderful covering power, and combines remark-

ably well with oil, two properties which the substi-

tutes which have been proposed lack. On the other

hand, it blackens very rapidly when exposed to sul-

phureted hydrogen, and is very poisonous to those

engaged in its manufacture.

Zinc-white, which has been used to some extent

as a substitute for white lead, is an oxide of zinc. It

is made by heating the native red oxide in a current

of air. The zinc-white is formed as a flocculent

mass, which is blown through passages to purify it,

and is finally collected in tiannel bags. It is gener-

ally sold ground in oil like white lead.

Another white pigment is occasionally used, called

permanent white. The name is very inappropriate,
as it does not readily combine with the oil, and rubs

otT easily. It is used to adulterate the other white

paints. It is sulphate of baryta, BaSOj, prepared in

the wet way by precipitation, which is the better

method, or by grinding the natural baric sulphate,
known as heavy spar.

Prussian-blue is probably the most important blue

pigment. It is a chemical product, obtained by pre-

cipitation. It is principally a compound of cvano-

gen and iron, Fe4(Fe[CN](i).-!. It was accidentally
discovered by Diesbach, a color-maker of Berlin,

early in the iSth century. It is obtained by adding
an excess of a ferric salt to potassic ferrocy-inide.

In practice a ferrous salt is generally used, and the

precipitate afterwards subjected to oxidizing agents.
It is carefully purified, washed, and dried, and is put

ANCIENT CHEMICAL LAIiOltATOIlY. (See p;ige ii6.)

upon the market either ground in oil or dried.

Ultramarine has a very interesting history. It

was formerly obtained from the rare mineral, lapis

lazuli, in which it occurred native. The process
of obtaining it was a very difficult and tedious one.

The credit of the discovery of an artificial method
of preparation is generally conceded to Guimet, a

French chemist. He was led to the discovery by

noticing a certain product in his furnaces, which,

on examipation, proved to be identical with the nat-

ural ultramarine. The method of preparation, which,

with only slight modifications, is the same now as

then, was as follows: Aluminic hydrate was first

made from alum free from iron, and this was mixed

with soda ley saturated with precipitated silica.

The mixture was then evaporated, and the residue

mixed with flowers of sulphur. An equal portion

of a mixture of dry sodic sulphate and flowers

of sulphur was then weighed out, mixed with the

first preparation, and the whole thoroughly mixed

and rammed into a crucible, filling it completely ;

the crucible was then suddenly heated to redness,

and kept so for two hours. It was finally cooled

with the cover on, and the resulting greenish yellow

product was again heated in very porous crucibles.

It was then levigated and washed, giving the pig-

ment in the powdered state. The value of this

discovery may readily be seen from the fact that the

price is .said to have fallen in England from five guin-
eas per ounce, to about a shilling per pound. It is a

good stable color, and a very brilliant blue.

Chrome yellow is a chemical product, plumbic
chroniate, PbCrOj. The best quality is made by
precipitation from plumbic acetate by potassic chro-

niate or potassic dichromate. It is a very fine

yellow, and an important pigment.

Vermilion is the most brilliant red. It is formed

either from the natural sulphide of mercury, cinna-

bar, or from an artificial sulphide. Its brilliant

color depends in great measure upon its being in a

finely divided state. It is generally made artificially

by subliming a mixture of sulphur and mercury,
and pulverizing the artificial cinnabar formed by the

process. It may also be made by a wet process.

Chinese vermilion, which is said to be m.ide by
a laborious mechani-

cal process, is the

purest and best. Ver-

milion is a very bril-

liant pigment, but is

apt to grow dark when

exposed.
The ochres form a

large class of useful

colors. They consist

principally of a clay,

colored by certain ox-

ides of iron. They
contain water, and are

gently heated to expel

it, when they are

known as "raw" col-

ors. If calcined they

turn reddish and are

said to be "burnt."

Umber and sienna

take their names from

the places where they

were formerly ob-

tained in Italy. They
are much used in

stains. Some of the

roof paints contain

much hematite, and

have a very good red

color. Owing to their cheapness and perma-

manence, the earth colors are very much used.

They furnish a great variety of yellow and brownish

reds. «
DIFFERENT KINDS OF LIGHTNING.

1. As to the term " forked lightning," the repre-

sentations of it given by artists, which resemble the

so-called thunderbolts placed in the hand of Jupiter,

are quite absurd. The flash, when photographed,
exhibits itself as a line which is continually chang-

ing its course, and is described as "intensely

crooked" by a very careful observer. It never

proceeds for a time in a straight line, and then,

turning at a sharp angle, going on further in an

equally straight line, as is represented in pictures.

The forking of it is very marked, and this occurs by
side flashes passing oft' from the main track, and

eventually losing themselves, like the ramifications

of tree roots. Occasionally the lightning appears

to starf from a point from which several flashes

diverge in different directions.

2.
" Sheet Lightning."—Whenever a flash passes

from cloud to earth, the light produced by it illumi-
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nates the sk^ in the neighborhood, and the more
intense the flash the more brilliant and extensive

the illumination. At times, sheet lightning has
been proved to emanate from an ordinary storm

distant more than a hundred miles from the point
of observation. It is, however, maintained, and

apparently with good reason that occasionally light-

ning of the "sheet" type, such as what is called

"summer lightning," takes place without any
thunder; so that, in such cases, no actual thunder-

storm is in progress.

3. "Globular Lightning."—This is a rare phe-
nomenon and one which no one has, as yet, been

able to produce in the laboratory, whereas the

phenomena of the two previous types are easily-

produced. The general description of the occur

rence is that a luminous ball is seen moving very

slowly, not touching any object and eventually

breaking up with a violent explosion and the

appearance of several flashes of ordinary lightning.
It is reported that persons have gone out from a

house into a street to follow such a ball and watch
its movements, so that the occurrence must have

lasted at least a couple of seconds. Ordinary light-

ning, as is well known, is practically quite instanta-

neous. The size of the baU on different occasions

has varied from that of an orange to that of a large

glass lamp globe, or even larger. Many physicists
refuse to believe any accounts of this manifestation

of the electrical discharge, but the reports of it are

too numerous and circumstantial for us to con-

sider them to be entirely baseless.—Longman's
Magazine.

Tlje Qut-Door morld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

INDUSTRIAL MEMORANDA.
Walled up in the cellars of a brewery at Burton-

on-Trent, there was discovered not long ago some
beer which had been brewed in the year 1798. It

r.;semblcd sherry more than it did a malt liquor, and

was in good condition.

A Magnet for Extracting Particles of
Metal erom the Body.—In machine shops it is a

frequent occurrence that particles of metal penetrate
into the skin and eyes. Messrs. Krister and Rossman
have, according to Revue Indastrielle, constructed a

magnet for the special purpose of extracting such

particles. It is horseshoe shaped, polished and

nickel-plated; the two branches are rouuded off" and
end in a point only a few millimetres thick. Its

attraction for iron extends for several milli-

metres.

Hydraulic Tlbe-Press.—A powerful hydraulic

tube-press for forming metal and steel tubes from

circular plates, by pressing or forcing them by the

aid of mandrels through dies or angular rings, has

been designed and built by Henry Bessemer & Co.,

Sheflield. The press will be used for the manufac-
ture of tubes of large size, and more particularly for

making shrapnel, segment, and other hollow- steel

projectiles which the government is now anxious

to obtain. Hitherto the.se projectiles used by the

English artillery have been made either of cast iron

or steel, but the wrought material has proved so

much superior that forged hollow projectiles are

bound to supersede the present cast materials. The

press is built entirely of Bessemer steel of sufficient

strength to impart a downward pressure ofabout
fifteen hundred tons, with a stroke of twelve feet.

It is also furnished with two cylinders with an

upward pressure of five hundred tons, for the pur-

pose of stripping tubes from mandrels. This pro-
cess of producing hollow tubes and projectiles will,

it is said, dispense with the old method of boring
them from the solid bar, which was not only very

expensive, but prevented rapidity and extent of out-

put.

BETTER THAN WAS PROMISED.
We announced in our May number that the

proprietors of the Popular Science News,
desiring to encourage members of the Agassiz
Association in their work, had offered a fine

microscope, vakied at twenty-five dollars, to

the member or Cliapter sending the best

record of personal observations to the Presi-

dent of the Association before September i
,

1S90. In looking about for the best instru-

ment for the money, Dr. Nichols found that

for thirty-seven dollars he could secure the

excellent " Student's Microscope" manufac-
tured by the Bausch & Lomb Company,
of Rochester, N. Y., and he has secured it.

It has both coarse and fine adjustment, two

objectives, etc., and is a really good and prac-
tical instrunaent. Papers sent in competition
for this beautiful prize should be distinctly
marked with the full name and address of the

sender, and it should be distinctly stated that

they are entered in competition. Thus lar,

no papers have been received, and the field is

open to all members of the A. A. Doubtless

many are holding their papers, desiring to

embody the results of their summer's work.
Do not hesitate to try for this prize becau,se

your observation may seem to you of slight

importance. It is not e.xpected that great
discoveries will be made. If the notes are

original and carefully made, they will be

of interest and value. It often happens in

cases like this that the prize goes to the one
who least expects it. In any event, whoever
does conscientious work, though he should

fail of gaining the microscope, will gain

something of more value in the experience
and training of the trial. Let eveiy one try,

young and old.

THE AGASSIZ ASSOCIATION
ATTACKED BY A LEADING OnNTTHOLOGIST OF

BUEF-ALO, N. Y.

Under this heading an extratt from a book

recently issued by E. E. Fish, a writer whose
name does not appear in the "Scientists'

Directory" fo^ 1888, has been printed in

Our Dumb Animals. Only the first para-

graph of the extract, which is more than a

column long, refers to our Association, and
we exempt Mr. Fish from the

responsibility
of including it all under this heading.
But the first paragraph, if correctly quoted,

indicates that the balance in which the author

weighs his words lacks delicate adjustment.
He says; "The Agassiz Association soon

had thousands in its ranks who degenerated
into mere specimen-gatherer!). The egg-

collecting craze aflected boys alike in cities,

villages, and rural districts. Within the last

few years millions of eggs have been thus

destroyed." After denouncing the wanton

cruelty of the boys, who do not spare "even
our cemeteries," Mr. Fish concludes his

attack by saying that it is e\ident these eggs
are not taken from any desire to learn about
the birds, because he has discovered that tlie

young collectors are very ignorant. Thou-
sands of eggs have been brought to him for

identification, and in many cases tlie bovs

actually did not know the species of the bird
that laid them. Moreover, he adds, "not
one egg in a thousand was preserved two
months," and only a very few were kept for

forty-eight hours.

If this article had been printed in a scien-

tific journal it would have needed no replv.
It would then have been read with the intelli-

gence with which it was not written. It

would have been seen that the statements are
untrue. The Agassiz Association hasalwa\s
stood as strongly for humanity as for science.
In our zeal for mercy we ha\e so

steadfastly

opposed such conduct as Mr. Fish deplores,
that we have rather wronged our students
than injured oiu- birds. Many young orni-

thologists have left us, asserting that bird-

students do not have a fair show in the

Agassiz Association.

Not one boy has ever been encouraged by
us to take eggs for his subject of study, under

ftny circumstances whatever. We have re-

fused to print exchanges either of eggs or
birds. We have always favored the opera-
glass, and not the shot-gun. The Agassiz
Association is not responsible for the slaughter
of a single bird or for the destruction of a

single egg. What Mr. Fish charges upon us
is not only what we have not done, but what
we have always most vigorously prevented.
If any of our members are guilty of sucii

wantonness, they have acted contrary to our

teachings, and have rendered themselves
liable to expulsion from our

.society. If tiiou-

sands of our members are "mere specimen-
gatherers," destroying "millions of eggs,"
they have not "degenerated" to this low
estate either becau.se of, or after, their con-
nection with the Agassiz Association.

But the premises fiom which our wanton-
ness has been inferred are not true. We
have not in our total membership so many as

five hundred egg-collectors, good or bad, and
when Mr. Fish speaks of "millions of eggs,"
he is using numbers which he has not counted.

Again, of the comparatively few eggs that

our young men have gathered, nearly all have
been taken conscientiously.

The fact that " thousands "
( .' ) of eggs have

been carried' to Mr. Fish for identification

does not necessarily prove that they were col-

lected with no desire to learn. The boys
supposed that Mr. Fish could give them
information.

Nor does their ignorance of species demon-
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stratc their cruelty. It is the learned orni-

thologist who should first outgrow the

necessity for collecting.

Finally, it is not true that "not one egg in

a thousand
"

has been preserved two months.

Barring the distressing accidents incident to

inexperience in handling the fragile shells,

most of the eggs arc still in good condition,

carefully blown through one well-drilled hole

in the side, packed in neat cases (made, usu-

ally, by the boys' own patient fingers), classi-

fied, and neatly labeled ;
and in several of our

local museums they may be seen today, silent

witnesses to the earnestness and conscientious

industry of our students.

Tills unfounded attack upon an Association
'

that has for fifteen years been endeavoring to

train the youth of America into habits

of acciuate observation and a considerate

treatment of all God's creatures, has been

widely circulated and copied. Oiu" reply

cannot hope to overtake it, but we trust that

those of our friends who know the facts will

help us counteract its infiuence.
*»-

NEW YORK CITY ASSEMBLY OF THE A. A.
ANNUAL REPORT.

TliK meeting of September i6, 1889, was held at

the Friends' Seminary. William T. Demarest,

of Chapter 87, (B), delivered an illustrated paper

on "Photography."
The next quarterly meeting was held at the rooms

of Chapter 949, (Z), on December 19. The pro-

gramme for the evening consisted of papers on

methods of work; in mineralogy, G. S. Stanton;

in botany, E. B. Miller; in entomology, H. Ries.

A number ot plans were discussed in regard to a

geological survey of Manhattan Island, the official

organs of the A. A., and the offering of competitive

diplomas for Chapter work.

A meeting was held on the evening of P'ebruary

27, as a preliminary session to the Convention

of the New York and New Jersey Assemblies on the

following days. The reports of Chapters received

on this occasion were encouraging. Chapter 67,

(A), reorganized, and a new Chapter—922, (Y)—
was admitted. Mr. S. W. Bridgham, of the Wilson

Ornothological Chapter, gave an interesting sketch

of tlie work of that Chapter.

Of the very successful Convention on the two

davs following, full reports have already been pub-

lished in the Popular Science News. Mr. Kunz's

paper on the mineralogy of New York City, Mr.

Ballard's address, and Prof. Allen's speech have

been published in the University Forum, copies

of which may be obtained from Mr. J. F. Tucker,

Now York University. We sincerely hope that the

success of Ibis Convention may lead to others, in

which all the Assemblies and Chapters on the

Atlantic Coast may unite.

At the meeting of March 31, President C. II.

Bushong read a paper on "The Physiology of Plant-

Life." The election of ollicers for the ensuing year

resulted as follows :

Presi.lint— Or. C. II. BuslumR, S62, (W).
Vii:c rresi.liiit— Miss 1,. C I-evy, 67, (A).
Uc'corjinji .Si^crt-tiiry— II. 'ricticmaiiii, 397, (H).
Corrcspomliiig St:crctary~'l'. G. While, 949, (Z), 206 l-'iflh

Avciuic.

ORIGINAL OBSERVATIONS BY MEMBERS
OF THE AGASSIZ ASSOCIATION.

2fit. A Curious Jumping Gall.—
Oatlands Park, Wi.:vi!ridoe, England, 1

April 22, 1890. /

We have found a most curious insect on a bough

k

of May blossom. Both in form and color it is

exactly like a large bud of the blossom just before

it opens. The skin is just turning a shade creamy,
and is of very fine, leathery texture. It makes

frequent bounds or springs from the table to the

height of nearly six inches. Were it not for this,

one would pass it by as a May bud. Can you
enlighten us? E. M. McDowell.

[This interesting letter was sent to Professor

Lintner, State Entomologist of New York, and a

member of the A. A. Council, and we give his

reply nearly in full.—Editor.]

Albany, June 7, 1S90.

Dear Mr. Ballard : Thank you for permitting
me to read the letter of E. M. McDowell, which has

interested me much. You ask what the curious

insect referred to therein may be. It was something
that I had never met with nor read of, and I there-

fore sent the description given to Professor Riley,

thinking that perhaps it might have come under his

observation while in England, during his early life.

He kindly returned me the following reply:

"I was much interested in the' account of the

deformation of the May bud from my old boyhood

tramping-ground, Oatlands, Weybridge. I regret

to be unable to say positively what the deformation

is. It must, however, be some kind of gall, and the

movements are caused by the gall-maker; and as

there is but one known to me, viz , the bedeguar
of the hawthorn {Cecidemyia cralmgi, Winneetz), it

is probably that species, (see Kaltenbeck), but I

never heard of its jumping so."

I have not Kallenbeck at hand to refer to for

a description of the gall, but in a publication on the

"Gall-Making Diptera of Scotland," by Prof J. W.
H. Trail, I find: "Cecidemyia cratrtgi, Winn.,
often galls the terminal buds of the hawthorn

{Cratagus oxyncantha), producing a rosette of sessile

deformed leaves, often covered with prickly liases.

The' rosette may be an inch and a half across.

Between the leaves live several of the larvsc."

If we accept the probable determination of Pro-

fessor Riley, the curious object observed must have

been the gall of the fly, containing its nearly

matured larva. Its remarkable bounds of nearly

six inches in height (.') would be the result of the

larva bending its body in an arched form and then

by a strong muscular action suddenly throwing
itself into a reverse position. It is quite probable

that this gall is identical with that described in

Science Gossip for December, 1S67, in a communica-

tion from Ventnor, Isle of Wight, quoted by Mr.

Charles R. Dodge in Field and Forest, II., p. 55, as

follows :

"The writer describes the 'jumping seed' as

a 'small excrescence' which had been taken from a

hawthorn; it was about the sixth of an inch in

length, pear-shaped, and in size resembled a grape

or raisin stone. The specimen had been seen to

jerk or leap nearly an inch from a given point,

though while in his possession it had not shown

such activity, leaping only a third or a quarter

of that distance. On opening the case, it was

found to contain a whitish maggot with a small,

yellowish, scaly head, the body bent into a semi-

circle, and the tail-end slightly flattened. It had no

legs, but the shining skin was deeply corrugated, or

thrown into folds, which appeared to serve in some

degree as limbs."

If the above description of the larva is approxi-

mately correct, it could not have been a Cecidemyia,

Quite a number of "jumping galls" and "jump-

ing seeds" are known to science. Of the former,

one ol the most interesting is a species occurring as

a small globular body of about the size of a mustard

seed, formed on the under side of leaves of (Jiterciis

ohtusifolia, Q. macrocarpa, and Q. alia, in Califor-

nia, Missouri, Illinois, Indiana, Michigan, anil less

frequently eastward. Sometimes a thousand of these

galls arc found on a single leaf. "The gall drops in

large quantities to the ground, and the insect within

can make it bound twenty times its own length, the

ground under an infested tree being sometiines

fairly alive with the mysterious moving bodies.

The noise made by them often resembles the patter-

ing of rain. The motion is imparted by the inseit

in the pupa, and not in the larva state." (Riley:
American Naturalist, .X., p. 218.) The insect form-

ing the above gall is known scientifically as Neuro-

terus saltatorius, (H. Edwards.)
Mr. Ashmead has published an account of another

of these curious forms, which he has named
Andrims saltatus, {Trans. Amer. Entomolog. Soc,

XIV., 1887, p. 142.) Two or three of the galls are

formed on the bud-axils of the blue-jack oak

(Quercus cinerea) in early spring, in Florida. "It

appears the last of March, and when first taken

from the tree and for several weeks thereafter, it has

the power of jumping, due to the contraction and

sudden relaxation of the larva within
; soine of them

will jump three-fourths of an inch from the table."

An interesting jumping gall was received by me
last year, from a gentleman at Fort Edward, N. Y.,

which had been found beneath a tree, leaping

actively about, by his little daughter. Unfortu-

nately, I was not able to obtain the insect from it

and learn the particular species.

The most interesting of all these "jumpers" is,

undoubtedly, the one popularly known as the

"Mexican jumping seed," which is a large seed-

vessel, of nearly half an inch in diameter, believed

to be of a species of Euphorbia. Its peculiar leaps,

jumps, and tumbles are occasioned by the move-

ments of the caterpillar of a small moth confined

within, known as Carpocapsa saliitans, Westwood.

The insect borrows additional interest from the fact

that it is cogeneric with our well-known and com-

mon codling-moth {Carpocapsa 2>omonella), which

is responsible for the annoyance of the fruit-eater,

and serious losses to the fruit-grower, from the

defilement, disfigurement, and destruction of the

"apple-worm."
In my fourth report on the insects of New York,

figures, and a pretty full account of these jumping
seeds have been given, and reference made to other

literature on the subject.

Regretting that I cannot give a more .satisfactory

reply to your inquiry,
—one which would enable you

to return a positive answer to your correspondent,—•

I am Very truly yours,

J. A. Lintner.

262. Cherry -Birds Eat Apple -Blossom.s.

[See Su^sa Oross, May, 1S89, p. 156, Note 242.]
—

Two years ago you published in the Swiss Cross an

account which 1 wrote of cherry-birds eating the

petals of apple-blossoms. A gentleman from New
York—Albany, I believe—wrote to me, thinking
that I must have been mistaken, and suggesting
that the birds were probably eating insects from the

blossoms rather than the petals themselves. This

spring three of the birds came into an apple-tree

under my window. I could see distinctly that two

of the birds swallowed several petals. Some they
would run through their bills and drop; some they
bit pieces from

;
but I feel sure I am not mistaken

this time in saying that they ate the petals. I have,

unfortunately, lost the address of the gentleman
who wrote to me about the matter.-r-FANNY E.

Langdon, Plymouth, N. H.

263. Flowers in Winter.—On January 2 I

found the following flowers growing in exposed
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situations : Pansy, English daisy, dandelion, shep-
herd's purse, chickweed {Stellana media), and

groundsel (Senecio vulgaris.)
—Wm. S. Richards,

Melrose, Mass.

264. Different Names for thk Peanut.—I

have heard Kentuckians call the Arachis hypogrra

"goobers;" Mississippians, "pindars;" others

whom I cannot designate, "ground-peas," and
"
peanuts." The dictionary gives the name "earth-

nut," but I have never heard it applied. Has any
one heard other names for this plant?

—C. W.

CHAPTER ADDRESSES, NEW AND
REVISED.

No. of
No. Name. Mciiibcrs
281 Gwjncdil, Peiin. A 5

Mis.s Anna M. Jenkins.
211 Ann Arbor, Mich. A 15

14 N. Ingalls St.

291 Dulmque, lona. B 9

ili^tiland Mtiscuni, o7 Highland Place.
302 Ifadus, South Ualtota 8

Misis Kate L. Doolittlc.
311 Myerstown, Pcnn. A 6

J. H. Bower.

All, both young and old, are cordially

invited to join the Agassiz Association.

Those who cannot organize Chapters may
join singly. Address Mr. Harlan H. Bal-

lard, Pittsfield, Mass.

[Written for " The Out-Door World."]

PHOTOGRAPHY ABROAD.
BY ELLERSLIE WALLACE.

I CAN think of no more delightful place to visit

than the quaint old city of Nuremberg, in Bavaria,

and if a photographic camera forms part of the

travelling impedimenta, the pleasure will be greatly

increased. There is no other European city or

town that offers such a wealth of picturesque mate-

rial to the photographer, and few—or perhaps none
—where the interesting buildings stand in such

favorable situations for the camera. I have before

remarked that none but those who have had some

practical experience will be fully able to appreciate

the advantages of having plenty of room for the

camera. The following brief details concerning this

famous old city may be of interest :

Nuremberg is mentioned in history as early as the

year 1050. It was an independent imperial town

until 1806, and was an important member of the

I lanseatic League. The great and wealthy patrician

families originally governed the city, and it is doubt-

less owing to this fact that the arts and sciences

flourished there as they did. The private dwellings,
where many of these families resided for centuries,

are among the most interesting features of the

town, and give an excellent idea of the magnificence
and the art-loving character of these ancient burgh-
ers. Painting was much cultivated here from the

early part of the fourteenth century, down. Every-

body is familiar with the names, at least, of Al-

brecht Durer and Michiiel Wohlgemuth. Sculpture,

stone-carving, and literature were also by no means

neglected, and very clever work for those times was

done by the brass-founder Peter Vischer, the artist

in wood Veit Stoss, and the cobbler-poet Hans

Sachs.

The pleasant situation of Nuremberg is well

described by Longfellow :

•* In the valley of Ihc I'egnitz, where .icross broiid meadow
lands

Rise the blue Franconian mountains, Nuremberg, the aneient,

stands.

Quaint old town of toil and traffic, quaint old town of art and

song,
Memories haunt thy pointed gables, like the rooks that round

them throng."

It is certainly true that a visit to Nuremberg is

like walking in a poem. Mv own experience on
arrival here was different from that of most travel-

lers. I had been all night in the train from

Dresden, and got to the station at Nuremberg just
as the sun was rising on a beautiful June day, about

4 o'clock in the morning. The station stands out-

side the town walls, and in the few motnents that

passed before the conveyance to the hotel was

ready, I could smell the sweet air from the fields,

and get my first suggestive glimpse of this wonder-
ful old place. A ride to the hotel through the

deserted streets at such an early hour was of most

picturesque interest; nothing interfered to prevent
the grand niedianal architecture from producing its

full effect, and the graceful church spires and high
gables of the older houses were brilliant in the

hazy, blood-red sun of the early morning, while the

unsavory details of the crooked, narrow lanes were
veiled in almost complete darkness.

A leisurely stroll after breakfast convinced me
that not only were the finest of subjects for the

camera everywhere to be had, but that there were
some neighborhoods—particularly near the walls in

the Panier's Platz, by the Thiergartner Thor, in the

Maximilian's Platz, etc.—where every separate house
offered something of interest to the photographer,
either in detail or as a whole. The town walls and

fortifications, which date from medi.-Eval times and
are still in excellent preservation, would alone con-

sume many exposures to do justice to them. The
four huge round towers close by the walls at the

Neue, Spittler, Frauen, and Laufer gates give a very
old-world look to these parts of the town, and come
out admirably in photograpliic street views.

The castle, gray with age, and standing on a

height at the back of the city, makes capital pictures
from every direction, particularly from the street by
the side of Albrecht Durer's house. These two

buildings no one will omit to visit. The collection

of instruments of torture in the lower part of the

castle gives only too vivid an idea of the atrocious

cruelties practiced upon unfortunate criminals and

prisoners of war in the Middle Ages. The most

interesting of these is the "iron virgin," a hollow

figure with folding doors furnished with iron spikes.
The victim was secured to the inside, and the doors

gradually closed upon him
;
and to render it still

more terrible, the chamber where the figure stands

is far away from all the others, and perfectly dark,
so that torch-light had to be used for carrying out

the cruel purpose.
The views over the town to be obtained from the

castle heights are quite imique, and show the steep

pitched roofs with row after row of dormer windows,
so characteristic of old German buildings. These

bird's-eye views are, of course, not so suitable for

photography, but if the weather was very clear an

attempt might be made.

Modern buildings in Nuremberg possess little or

nothing of interest when compared witli those

in other cities. The German Museum, however,
will surely not be passed by, as it is famous

throughout the world for its national curiosities.

I can, personally, offer iny heartiest congratulations
to anyone fortunate enough to go to Nuremberg on
a photographic trip; and perhaps the best advice I

can give him is, to leave his photographic outfit

behind on first going out for a walk. Let him just
wander about the town with his guide-book and

map, noting down what strikes him as particularly

worthy of being photographed, and then return at

his leisure with the camera.

The largest barometer yet made has been put in

working order in the Saint Jacques tower, in Paris.

It is 12.65 metres high.

[Written for " Tlie Out-Door World."]

WILD ROSES.
BY PROF. W. WHITMAN BAILEY,

0/ the Agnssiz Association.

Si'MMER is at her best when the wild roses open
to the sunlight.

• When the meadows are l>espangled
with daisies- and buttercups ; when the bees hum
about the clover-tops, we love to wade knee-deep in

the Billowy grass upon which these beauties seem
to float. It is then that the sweet wild roses gather
about the stone-walls of New England. They come
quietly into bloom. It is peculiarly inappropriate
to say of them that they hurst into flower. Creatures
so gentle have not so demonstrative an evolution.
All their movements are, like their outlines, grace-
ful. The colors are the most delicate conceivable—
an embodied blush

;
a sunrise glow enshrined. The

perfume is as sweet as the memory of our loved and
lost; it is not over-powering, but pervasive, subtle,
delicious.

In the rose season we keep a cluster of these
native blossoms—the full-blown flowers and the

opening buds—upon our table. They hallow our

thoughts and make us at peace with all men. They
are as transient as all things worthy. Hardlv can
one say, "How admirable!" when the petals fall

upon the table. With the splendid mountain laurel

they are commencement flowers, opening into love-

liness at the time when the young graduate tries his

wings. The kalmia is a type of mature summer;
the rose of the later days of spring. For our spring
is not confined to May; if we possess such a season
at all it is in June.
We do not underrate the ro.ses of the garden when

we express our delight in their unpretending field

relative. The undoubled flower, as nature designed
it, is dearer to us than the long-prized and modified
horticultural favorites. In the early morning, when
the dew beads its wondrous petals, we seek the rose
as a part of our devotion. Surely no sweeter
incense rises to the throne of God I

Providence, R. I. —<«>

CURIOUS FACTS.
The height of ocean waves has recently been

measured in a very ingenious way by floating a

sensitive aneroid barometer, to which a recording
apparatus was fitted, on the surface of the water.

It has thus been proved that waves attain a height
of forty feet from trough to crest in a fairly heavy
sea, and probably very much more in violent gales.

A RELATIONSHIP between the flora of Eastern
Asia and of Eastern North America was pointed
out, as to Japan, by Dr. Asa Gray thirty years ago.
It has been illustrated since by discoveries of new
species alike in both regions, but they have been for

the most part unimportant herbs. Greater force is

now given to the fact by the discovery, by Dr.

Augustine Henry, that the Chinese and American

tulip-trees are identical. The discovery is signifi-
cant in that it gives evidence that the climates
of Eastern America and of China have continued
to be alike since the Tertiary period.

At an exhibition given by the department of

microscopy of the Brooklyn Institute, seventy-two
exhibits were shown, and one of them consisted

of: Teeth of mosquito, showing eleven teeth at the

extremity and upon the thin edge of each flattened,

bristle-like mandible. Another slide showed the

stinging hairs of nettle, how the top of the sting is

broken ofl' on entering the skin while poison from
the gland below is pressed through the tube of the

sting into the flesh. Thus are insects and plants

provided with instruments of torture for men
;

though these are only two minor examples of hun-
dreds of tortures to which we are liable.
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The American Association for the Ad-

vancement of Science will hold its meeting

this year at Indianapolis, commencing on the

19th of August. From its central location

and the fine facilities placed at the service

of the Association, this meeting promises to

be one of the- most important ever held in the

West.
«^»

Thioketone is the innocent name of a

recently-discovered sub.stance which has the

proud distinction of being the worst-smelling

substance known. Naturally, it belongs to

the class of sulphur compounds, and may be

chemically considered as a niono-sulphuretted

acetone (CaHeS). It was first prepared by
two German chemists, but their investigations

were brought to a premature end by the pro-

tests of the residents in the vicinity of the

laboratory. Even with the most perfect

methods of condensation, it was impossible

to distill a small quantity of this fragrant

substance without infecting the whole neigh-

borhood with an odor in comparison with

which that of sulphuretted hydrogen or mer-

captan must be considered as agreeable. It

is a curious fact that sidphur, an inodorous

substance in itself, should almost invariably

confer a most atrocious fragrance upon any

compound of which it forms a constituent

part.
>«»

The superior photographic qualities of the

great object-glass of the Lick Observatory

are well illustrated by some recent experi-

ments upon a photograph of the moon taken

with its aid. The photographic image of the

moon was enlarged two times without per-

ceptibly losing its sharpness of definition,

the whole enlargement being equal to a mag-

nifying power of 1,100 diameters, which prac-

tically brought the moon to within a distance

of 217 miles of the observer. In this enlarge-

ment the walls of the "rill" crossing the

crater llyginus are plainly visible, although

only 6,000 feet apart, while the bright tops

of the walls, which are also very distinct,

are only about 600 feet wide. This is a most

remarkable test of the power of definition

of the object-glass, and fully justifies the

wisdom of the large expenditure of time

and money required for its production.

graph is simply a small mirror so mounted

that a ray of sunlight may be flashed in any

desired direction, long and short flashes cor-

responding to the dashes and dots of the

Morse alphabet. At night an artificial light

is substituted. It has been found a valuable

means of communication in the deserts of

New Mexico and Arizona, where the expense

of maintaining regular telegraph lines would

l>e too great, to say nothing of their probable

destruction by hostile Indians.

On'e of the oldest persons in the country,

Captain Nicholas Costello, recently died at

Haverhill, Mass., at the probable age of 108

years. He was a native of Ireland, but came

to this country some sixt}- years ago. While

his exact age may have been somewhat uncer-

tain, there can be but little doubt that he was

considerably over one hundred years old, to

which age he preserved a fair measure

of health and strength. It may be noted in

this connection that on the tenth anniversary

of the taking of the Bastile, Bonaparte, then

first consul, received two invalid soldiers,

one of 106, the other of 107 years ;
and that,

in 1822, Pietro Iluel, who was then 117 years

old, arid the only Frenchman living who had

seen Louis XIV., assisted at the inauguration

of the statue of the grand monarch.

Some curious electrical and magnetic phe-

nomena have been observed at the Montsouris

Observatory, at- Paris, due to the trains on

two neighboring railroads. A registering

bifilar magnet is so greatly disturbed when-

ever a train passes near the observatory, that

the photographic curve shows cle.irly the

exact time of the passage of every train.

This phenomenon is due to the fact that, as

the line crosses the direction of the magnetic

meridian, the wheel-tires of the carriages

become magnetized by induction, and so pro-

duce, in consequence of the laws of magnet-

ism, a deviation of the bifilar magnet. It

has also been noticed that whenever steam is

allowed to escape from an engine, the electric

potential of the air is considerably lowered,

and the electrometer in the observatory is

partially discharged. These phenomena have

caused much annoyance to the director, and

have led him to protest against the proposed

extension of one of the lines.

from inoculation with the venom of serpents,

but in such cases the poisonous efiects occur

almost immediately. Even more powerful
are the poisons used by the natives of Africa

to render fatal the wounds made by their

arrows, as described by Mr. Stanley in his

recent work on Africa. These, when fresh,

are of most extraordinary power. Faintness,

palpitation of the heart, nausea, pallor, and

beads of perspiration break out over the body
with extraordinary promptness, and death

ensues. One man died within one minute'

from a mere pin-hole puncture in the right

arm and right breast. A headman died

within an hour and a quarter after being
shot ; ii woman died during the time that she

was carried a distance of a hundred paces ;

others in varying spaces of time up to a

hundred hours. The activity of the poison
seemed to depend on its freshness. The
treatment adopted was to administer an

emetic, to suck the wound, syringe it, and

inject a strong solution of carbonate of ammo-
nia. This carbonate of ammonia injection

seems to have proved a wonderful antidote

if it could be administered promptly enough.
One of the poisons with which the weapons
are smeared is a dark substance like pitch.

According to the native women, it is prepared
from a local species of arum. Its smell when
fresh recalls the old blister plaster. It is

strong enough to kill elephants. This poison
is not permitted to be prepared in the village.

It is manufactured and smeared on the arrows

in the bush. All these phenomena are cer-

tainly wonderful and unexplainable ; but, for

that matter, there is hardly any action taking

place in the living body of which we can

form any satisfactory conception of the true

nature.

A MESSAGE was recently sent by the optical

telegraph from Mt. Reno to Mt. Graham, a

distance of 125 miles, which is the longest on

record, and would scarcely be possible in an

atmosphere less clear than that of the moun-

tain regions of the West. This form of tele-

One of the most mysterious of physiologi-

cal phenomena is the influence of minute

quantities of certain substances when intro-

duced into the circulatory system. The

wonderful eflect of vaccination is familiar to

all, and even more remarkable are the terrible

results produced by a mere trace of saliva

from a hydrophobic animal—a poison which,

apparently, remains dormant in the body for

d.iys or weeks, and then suddenly springs

into fatal activity. Similar efiects follow

Another practical point, not entirely

unknown before, but confirmed by Mr.

Stanley's recent journey, is the protection

against malaria aflbrded by trees, tall shrub-

bery, or even a high wall or close screen,

around a house, between it -and the wind-

currents. Em in Pasha told him that he

always took a mosquito-curtain with him,

as he believed that it was an excellent pro-

tector against miasmatic exhalations of the

night ;
and Stanley thereupon suggests a

respirator, attached to a veil or face-screen

of muslin, to assist in mitigating malarious

effects, for travellers in open regions. These

facts would tend to confirm the view that

malarial afiections are really caused by a

microbe living in the air, which is unable

to pass by mechanical obstructions in its path.

Another "electrical" humbug has re-

cently been brought forward, and is worthy
of notice from the ingenuity displayed by its

originator. It is alleged to consist of a series

of steam boilers coimccted with powerful

dynamo machines in such a w.ay that the
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electric current protliiced by tlicm is trans-

formed into heat, which is used to produce
steam in the boilers, and set engines in

motion, which, in their turn, operate the

dynamos, thus completing the circle of trans-

formations of energy. It is claimed that the

apparatus, when once started, will not only

nm itself, but produce a surplus of power
which can be used for industrial purposes.

This brilliant scheme would have a very

plausible appearance to one unacquainted

with the principle of the conservation of

energy, but it is a scientific and mathematical

impossibility. No power can possibly be

produced without the expenditure of energy

previously stored up, and there is no better

or cheaper way of doing this than by the

burning of coal, in which the radiant energy
of the sun, stored up in past geological times,

has been awaiting the coming of man for

countless ages.

LIMITATIONS OF ELECTRICITY.

A iMtoMixENT railway financier has recently

been reported as saying that in five years

every railroad in this country will be nm by

electricity, and there will be no further use

for the thousands of locomotives now in

service. If the- gentleman ever did hazard

any such rash prediction, it only illustrates

the old proverb about the shoemaker sticking

to his last, for there is a wide gulf fixed

between the financial reorganization of a rail-

road, and the practical operation of its trains.

We do not believe that it is practically

possible to operate an ordinary railroad by

electric power. It would require the erection

of immense power houses every few miles,

fitted with costly steam engines and dynamos,
which must be arranged to develop many
hundred times the power required to operate

the street railways of a city, and the expense
would be much greater than tliat of the loco-

m )tives now in use. The uncertainty of this

form of power would also be an objection ;

stoppages of the entire traffic for periods

varying from five minutes to several hours are

n )t imcommon on electric street railways at

t'.ie present time, and, while this is a compar-

itively unimpoitant affair on a short local line,

it would be a very serious matter in the case

of a great railroad with its humlreds of trains.

The economy of electricity as applied to

street railways is found in the fact that if

displaces the much more costly form of power
in the shape of horses previously in use.

Electric power is produced by burning coal
;

h jrse power by burning hay and grain. If the

conditions were such that locomotives could

be used in the streets of a crowded city, and

tie cars run in long trains instead of sepa-

rately and at frequent intervals as at present,

t'.ie electric form of power could not be used

in competition with that produced directlv in

the boiler of the locomotive. It is a matter

of convenience and especial adaptability to the

conditions required in operating a street rail-

way, that renders electricity so successful,

and not any particular economy of this form

of eneigy.
The great error almost invariably made

by persons unfamiliar with the subject, is in

considering electricity as a source of unlimited

power in itself, when, in reality-, it is only one

of the many manifestations of energy, and a

convenient way of applying power previously

produced. A current of electricity is like a

current of water. It gives out power in

falling from a higher to a lower potential,

just as the water turns the mill-wheel as it

falls from a higher to a lower level, but neither

have any power in themselves. The radiant

energy of the sun has lifted the water from

the ocean to the hills, and the same radiant

energy has been stored up in the coal plants
of previous ages, and is liberated and trans-

formed into power in the furnaces and boilers

of our modern steam engines. Whether this

power shall be used directly, as in a locomotive

engine, or passed through the intermediate

form of electricity, as in the street railway

motors, is a question to be decided by special

conditions, and these conditions in the case

of a long line of railroad are such that we
have no hesitation in saying that it will always
remain impracticable to operate such trains

by electric motors, and there will probably be

no radical change in the present type of steam

locomotive for many years to come. Electric-

ity is a very convenient means of applying a

limited amount of power, but it is only a

manifestation or form of energy, and in no

sense a source of energy or power in itself.

[Original in Papular Science Alron.]

THE WATER-WAYS OF NEW MEXICO.
BY MRS. M. J. GORTON.

Onk hundred and fifty million acres of land were

captured as lawful prey from Mexico by the United

State* government in 1848. Part of the State

of Colorado, the Territory of Arizona, and the

Territory of New Mexico were the result of General

ICearney's prize stake when Mexico came to settle

with her conqueror. Of this large area of land,

New Mexico has taken witJiin her borders seventy-

nine millions of acres. This Territory is a parallelo-

gram in shape, and has no natural boundaries on

either of its four sides. The Rocky Mountains

extend from north to south through the centre

of the land, and the Rio Grande River, the natural

sluice-way for the electric generated water-flow,

of the upheaved barren skeleton ribs, of the rocky

heights lying perpetually snow-crowned and mist-

enwreathed, extending its huge length down through
this land of the sun, gives rise also to the many
mountain torrent tributaries of the Rio Grande.

Looking upward to the battlemented crowns of these

majestic peaks, marking the scars and furrowed

gashes wrought by the terrific force of the thunder-

bolt, and noting the devastating ravages left to

mark the fierce liattles of the elements amid the

surging whirl of these frothy, mistyi billowy-woven,

storm-drenched heights, it is with tlie force of logical

certainty that we note the signs of the scenes when

the over-gorged channels of the mountain brooks

overflow as they tear and dash down to the bosom
of the turbid Rio Grande, carrying devastation in

the onward path, during the wet season. Althou-^h
seen when the lost, lonely stream was meandering
through the bleached waste land, murmuring under
the glare of a semi-tropical sun, it was easy to

imagine the broad margins, the foaming surges
of the Rio Grande and its tributaries, wlien it cov-

ered the thirsty land and justly appropriated the

descriptive title of the "Nile of New Mexico."

The destruction of fields, vineyards, and orchards

during the short wet season is of vast proportions.
The river, in its course down through the sun-

parched land, carries with it the vast water-power

conveyed by such a great volume of water, as there

is a fall in the river from ten to twenty-five feet per
mile almost the whole length of its course through
klie Territory. Thus the wealth from the heavens,
so necessary to the development of the fertilization

of the arid land, not only rushes aw.ay in needless

waste, but is a power for destruction in its onward

course, when it might be made a benefit. Water-

storage with capacity to fertilize 30,000,000 acres

of land, dashing down in its headlong course, carry-

ing havoc and destruction, to subside and leave

thirst and famine for the wasted product. A system
of reservoirs and canals to save this surplus of the

drainage of the uplands would serve two purposes :

stop the destruction of property during the wet

period, and reclaim the barren wasie and make
it tillable land by irrigation during the dry season.

During the past yegr there were over twenty irrigat-

ing companies formed, with the direct end in view

of forming commercial leagues to utilize the re-

sources of the Territory by saving the vast waste

water of the flood period of (he year. But unless

the plea of statehood be allowed, it is difiicult for

the local government to interfere in the interests

of this much-needed improvement.
The principal river in the Territory is the Rio

Grande. It rises in southwestern Colorado, at an

elevation of nearly 12,000 feet. Flowing through
the centre of the Territory, the broad valley extend-

ing on either hand gives indications of the great
lake of the glacial period once penned up in the

western and northern sections, and which in lime

wore itself an outlet, rived out, in Rio Grande.

The tributaries on the west are the San Andres,

Chama, Jemez, Puerco, Alamosa, Chucillo Negro,
Los Animas (lost souls), and Polomas; from the

east, Costilla San Christobal, Uondo, Taos, Picuris,

Santa Cruz, Namba, Santa Fe, Galisteo, Tuerto,

and Alamilla.

The Rio Colorado (Canadian) River drains the

northeastern part of the Territory, flowing into the

Arkansas. Its chief tributaries arc the Cimarron,

Mora, Sapello, Concho, I'.ijarito, Ute, and Truillio

Revuelta.

The central, eastern, and southeastern lands are

drained by the Pecos, with its tributaries, which

debouches ftbout the Santa Fe range of mountains,

and finds its way into the Rio Grande. The main

feeders are the Vaca, Tecolote, Bernal, Gallinas,

Salado, Geso, Spring, Vondo, Feliz, Atra.sco,

I'auasco, Seven Rivers, Black, and Delaware.

The northwestern mesas and alkali plains are

drained by the San Juan and its tributaries—Pinos,

Narijo, Animas, La Plata, and Mancos. The
Puerco of the west, the Zuni and Tiilerosa Rivers

are in the far west. The San I'rancisco, Rio Gila,

and Rio Membres are found in tlie cacti plains and

alkali lands of the extreme southwest. Springs
and numerous small streams, and the arroyos found

all over the Territory, testify to nature's abundant

providing of the precious fluid.

It remains for human skill to treasure and apply
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this vast wastage. The valleys bordering on the

principal water-courses are, as a rule, sufficiently

watered to render irrigation unnecessary. This is a

very considerable amount of land, embracing an

area as large as the four Middle States combined,

and Maryland thrown in. There are thousands

of acres of other land, of the utmost fertility when

watered, where irrigation is an absolute necessity.

Science and absolute certainty in agriculture is

much more nearly secured by the process of irriga-

tion than by any other method. There is no wait-

ing for the uncertain rain. Capital and labor are

not risked on uncertainties. The farmer can order

his work with the same degree of precision as does

the mechanic or the tradesman. Working in the

great laboratory prepared by glacial cold and lava

heat, the sutnmcr's sun and winter's storm, he stirs

the soil containing valuable mineral ingredients,
—

potash, ammonia, etc.,—and, being wrought upon

by the sunlight, is fed the necessary moisture in

regular and proper proportions, so long as the crop

demands it, from the irrigating canal. Success is

sure and certain, and the yield is prodigious.

The wide range of vegetable productions where

the land is arable,—the iVuits and vegetables rang-

ing from tropical and semi-tropical to the hardy
varieties of the far north,—shows to how wiile

a field in the industrial world the extending the

amount of arable land tends. With such a network

of flowing streams of water, irrigation should be

made available, and that on the most economical

plans and best known methods. Systems of dams

and storage reservoirs to save tiie surplus in the

wet season, and waU;rconduits of iron to avoid

soakage, wastage, and evaporation, should be intro-

duced. Forests would follow as a matter of course,

and the parched, arid air would become moistened

and made more fit for human consumption.
The water-power of the streams must, in time,

become utilized. The valuable minerals found in

p.iving (|uantities in the mountain ranges will be

reduced and refined where lound, and the manufac-

tures of various mechanical and econoinical produc-
tions will follow the demands of the market.

[Original in Popular Science Kews.]

PREMONITIONS OF AUTUMN.
BY PROF. W. WH1T.M.\N Il.MLEY.

In the first days of August we begin to have fore-

bodings of prophecies of the year's decline. It is

still full summer, and the flowers are gorgeous;
indeed, the most splendid of the year: but they are

the offspring of the mature season, and have a

thoughtful, introspective look. A few golden rods

have already put in an appearance. They are

specimens of Snlidaao jiintca and argula. With
them is a conspicuous species, not yet in bloom, and

much rarer, the Solidago rigida, Linn. We have

not yet seen any of the true asters, but the nearly
related white-topped aster, or Sericocarpus, is

abundant.

The copses are beginning to be brilliant with the

crimson pompons of the sumac. They are as at-

tractive here as the red-berried clusters of elder

in the White Mountain region. We are often struck

with the regular intervals with which these masses

of berries appear above the pinnate foliage. The
sumacs present another indication of autumn in the

occasional reddening of one whole leaf, a coloration

which puts even the cardinal flower to shame.

Other trees also show some few branches with

the hues of September. The red maple may exhibit

a whole branch of ruddy foliage; the elm a bough
of gold ;

the chestnut its amber tints, and the beech

its delicate salmon color. But fruits, after all, give
us the most intense feeling of perfected work. We

nolo the "cool emerald" globes of the wild grape

hanging here and there. On the hickories the great

nuts are swelling and growing odorous. Acorns are

assuming their varied and beautiful shapes. When
we stroll through the corn fields, we find here and

there between the stately shafts, a great squash or

pumpkin waiting for the sun's transmuting Midas-

touch. Pretty frilled caskets in the bushes contain

the ripening nuts of the hazel. Here, too, are the

berries of the "black alder" (Ilex), green now, but at

Christmas-tide, scarlet, for one glad celebration.

Lilies and irises show great pods, which are to burst

ere long, and resow the meadows with beauty.

Many grasses are already dry and withered. The
cat-tails are perfected and ready for the :eslhetic.

But it is not alone in vegetable life that we see or

feel this advent of the autumn. The birds do not

sing so much in their sunny homes as they did a

month ago; some of them are only heard in the

early morning or at twilight. It is a sad thought
that they are ever to leave us, but

" 'Tis always morninjj; somewhere,
And above the awakening continents from shore to shore,

Somewhere the birds are singing evermore."

Often, now as we look at the sky at sunset, (and
there is no day when we do not gaze at this ever

novel display, which is yet as old as time), we notice

a green tint near the horison. It is the cold, clear,

infallible sign-manual of September. Let the sun

glow as he tnay, he can no longer warm that color.

Why is it we are so sad at the sign of the inevi-

table.' Perhaps for the very reason that we cannot

escape them. Why does the most wretched man

cling to life.' We all love the full splendor of sum-

mer, when we northern people have a taste—-often

an ugly one—of the lazy existence of the tropics.

It is not pleasant to think again so soon of anthra-

cite, double windows, the smell of gas, the shovel-

ling of snow, and all the hundred annoyances
of winter. But l>ehind all these considerations

of time, there is the deeper feeling of instability.

Kach autumn checks off another year, and brings to

mind more vividly even than natal anniversaries,

that certainty which no man can escape.

[Special Correspondence oi Popular Science yeic8.\

PARIS LETTER.

The vacations are not %'ery far oft", and the scien-

tific world—mostly composed of professors and

lecturers—is busily engaged in the performance
of the last duties of the season. The examinations

for most government schools are beginning, as well

as the competitions for many diplomas, and some
of the last are to continue till September. We pity

the unfortunates who are obliged to spend a warm
summer in the labor and anxieties of competitions,
which will provide them with a living, or oblige
them«to work one year more and submit again to

the trying ordeal. Examinations for admittance to

the Kcole Kormale, to the Ecote Votytechnique, to

the t'coU de Saint-Cyr, and to many others are

beginning soon, and eaeh -year the number of can-

didates grows larger, the number of the "elect"

remaining always the $ame. In the Medical School

and in the Paris hospitals, candidates are always
most numerous ; recently, for two appointments
of hospital physfcians, there were eighty candidates,

and all of them able and highly-educated men.

The situation of physician to a hospital is much

sought after, not on account of the money,—they
are paid $300 a year,

—but on account of the title,

which is useful in securing a large practice. But

the number of applicants for the competition—a

very difficult one, of course—is so great that many
men do not succeed before forty years of age, and

now when a' inan is phy&ician to a hospital and a

fellow oC the Medical School at forty, he is among
the lucky ones. This is a very unfortunate fact

from one point of view, because the man who has

begun studying medicine at nineteen or twenty, and
who till forty has spent his life learning what others

have done and cramming his memory with any
amoimt of facts and theories, studied in view of a

given examination or competition, is certainly ren-

dered unable to think and work by himself He ii

tired and worn out when he succeeds, and all he

does is to perform his duties in the school or

hospital ;
he has no gusto for original work. The

medical profession is overrun with competitors.
The same is observed in zoology. For some eight
or ten years many students have followed this line

of work, but, as the professorships are limited, many
of them can secure no appointment, and it is quiie
a common thing for a man who is a Sc. D. and
M. D. at the same time to be content, at the age
of thirty or thirty-five, with an a.ssistantship of $200
or $300 per annum. Twenty years ago, assistants

were young men of twenty or twenty-five, who were

studying and had obtained no diplomas yet. This
situation is certainly very much opposed to the

benefit of science and of scientists, because men
of capabilities are confined too long in inferior

situations, where they have to work in soirte unin-

teresting manner and spend the best time of their

mental life in unprofitable taisks. When they, in

turn, become professors, they are tired and have no
relish for original work^the sole manner of advanc-

ing science.

Before scientific men run off to the country anil

seashore, I am sure many will secure M. Berthclols

recent volume on La /terulution Chimiqiie : l.aroisitr.

Some three years ago, M. Grimaux, an able chemist,

professor in the licole rolyiechnique, published a

very interesting book on the history of Lavoisier'?,

life, based on numerous documents hitherto un-

known, among which were letters and various

writs of the "father of chemistry." But M.
Grimaux had in view only the life-history of his

hero, and did not study the influence exerted by the

scientist. This is what M. Berthelot has done, and
none was better qualified than he for the task he has

undertaken. He is one of the masters of modern

chemistry, and his summary of the state of chemis-

try before Lavoisier, and of the new roads opened

by the great discoverer, is excellent. A very inter-

esting part of his book is that in which M. Berthe-

lot gives an abstract of the registers in whith
Lavoisier day by day wrote down his experiments
and the results thereof These registers, large man-

uscript books, are thirteen in number, and cover

the period from 1772 to 1788. Tfaey show how
Lavoisier performed all his experiments and Ibl-

lowed his ideas, and are written partly by him-

self, partly by his wife,—who was a very devoted

assistant in his laboratory,^and also by some other

persons who wrote under Lavoisier's dictation.

There are seventeen other small registers, older

than the thirteen large ones; they are of less

import, although they yield valuable information

concerning the method and manner in which La-
voisier achieved his discoveries. This work will

certainly be translated, and many of our readers

will be much interested in it. Lavoisier, it is well

known, was beheaded by the French revolution the

8th of May, 1794, in his fifty-first jear. He was one
of the fermiersgeneraux who were so unpopular,

although there was no hatred against him person-

ally. As Lagrange, the great mathematician, said

the next day, "one moment has been enough to

cut down that head, and a hundred years will, per-

haps, not suffice to furnish another one of the same
worth." However, France and science have not

lost all in Lavoisier : Wurtz, Dumas, Pasteur,—to



124 POPULAR SCIEKCE NEWS. [August, 1890.

quote only French names,—have also done good
work in their line; but they have been enabled to

do so through Lavoisier's great achievements.

The proceedings of the numerous scientific meet-

ings held in Paris last year are being slowly pub-
lished. The two last ones I have seen are those

of the Congres de Psychologic Physiologiqiie and

of the Congres d( Climatologie. The latter is good,

but in the first too much space has been given

to discussions and theories, while many facts which

had been communicated by members at the meeting
have not even l)een mentioned.

Here is our old friend cholera again ;
it is in

Spain at present
—

perhaps in Italy. Will it come to

France.' Who can tell.' At .all events, when it

came some three years ago, it did but little harm.

Many in Paris would feel inclined to try Ferran's

inoculations or vaccinations ; the point is well worth

investigating. Cornil and Babes's third edition

of their excellent work, Les Bacleries, which is just

out, greatly enlarged and bettered, shows the pres-

ent state of the question in a capital manner, and

truly that is the matter which must be studied.

Now is an opportunity.
To those who have visited the Paris exhibition

and are interested in scientific matters, I would

recommend Les Sciences Biolngiqucs en 1SS9, a book

written by numerous competent writers, published
in monthly parts, well illustrated, and published by
the Socieie d' Editions Scientijiques, a society of men
who are inaugurating a new method of publishing;

they want the author to get half of the net profits,

apibus restituo fructum suum, they say. The plan is

a good one, but it will not be easy to become one

of the privileged authors, as they will, of course,

undertake to publish only books which seem certain

to secure a large sale.

I wish to signal to geologists and paleontologists

a posthumous work of Frederic Troyon, L' I/omme

Fossite. Although written many years ago, it is

interesting in the manner in which the author tries

to reconcile science and theology
—those two old

antagonists, real or feigned. It is published by
Bridel, in Lausanne, Switzerland. H.

Paris, June 23, 1890.

[Specially Observed for Popular Science Xeivs.]

METEOROLOGY FOR JUNE, 1890.

TEMl'EHATURE.

Average Tiiekmometek.
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The Constellations.—The positions given hold

good for latitudes differing not many degrees from

40° north, and for lo, 9, and 8 P. M. for the begin-

ning, middle, and end of the month, respectively.

Lyra is in the zenith, Aquila is coming to the merid-

ian at about 60 '

altitude, and Sagittarius is low

down on the south meridian. East of Sagittarius is

Capricornus, at about the same altitude, with Piscis

Australis just rising below it. Aquarius follows

Capricornus, and Pisces is just rising in the east.

Above Pisces are Pegasus and Cygnus, the latter

near the zenith. Going from the eastern horizon

toward the pole star, we find first Andromeda, and

next Cassiopeia. Perseus is on the horizon below

Cassiopeia, and Cepheus is above. The head

of Draco is just west of the meridian, and a little

north of the zenith. Ursa Minor is mainly to the

left and above the pole, while Ursa Major is to the

left below. Hercules is to the west of the zenith,

high up, and below it are Corona Borealis and

Bootes, with Virgo just on the west horizon. Libra

and Scorpius follow Virgo, and are both low down
in the western sky. Ophiuchus is above Scorpius.

M.
Lake Forest, III., July 3, 1S90.

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

N. T., Tndia —If two wheels of different sizes are

connected by a belt- or gearing, how may their

relative speeds be determined?

Answer-—The speed of such wheels is directly

proportional to their circumferences. Thus if the

driving wheel is twice the circumference of the

driven one, the latter will turn twice as fast. If, on
the contrary, the driven wheel is twice the circum-
ference of the driver, the former will turn only
half as fast as the latter. In all such cases, an
increase of speed is accompanied by a loss of power,
and vice versa.

Builder, A'ew York.—What chemical changes
take place in the drying and hardening of ordinary
mortar .'

Answer.—Mortar is usually composed of one part
of slaked lime fcalcic hydrate) and two or three

parts of sand. The hardening appears to he due,
first to the absorption of carbonic acid from the air,

by which a portion of the lime is converted into

carbonate, and this uniting with the unaltered calcic

hydrate forms a solid layer, adhering strongly to

the surfaces of brick or stone. In the course

of time, Ihe lime uniting with the sand forms a

calcic silicate, which renders the adhesion even

stronger and more perfect.

H. T. H., Boston.—How can I make platinic

hydrate from platinum scrap?
Answer.—Dissolve the platinum in nitro-hydro-

choloric Jicid, to form a solution of platinic chloride.

Then boil the nearly neutral solution with potash,
and treat the resulting precipitate with acetic acid.

This leaves a nearly white powder of the composiion
Pt(HO)4+2H20. At 100' C. this becomes Pt(HO)i.
Unless you are accustomed to chemical manipulation
you will find platinum a very difficult and unsatis-

factory metal to experiment with.

II. A. C, Illinois.—Will vines growing around a

lightning rod injure its protective power?
Answer —The presence of vines will make no

difference whatever, and the rod will be equally
efficient if it is entirely covered by the foliage.

H. W.
, iVass.—What can I use to remove lichens,

etc., from an old gravestone?
Answer.—A solution of caustic potash, or "con-

centrated lye," will doubtless be effective. It will

not injure the stone, but should be kept away from
the hands or clothing as much as possible as it is a
rather powerful caustic.

C. D. N., Mass.—Does electricity exist upon the

surfape of an electrified body, or through its entire
mass ?

Answer.—Static electricity, or electricity at rest,

as in the case of a piece of glass or sealing wax
electrified by friction, exists only on the surface

of the body, but when a current of electricity passes
through a conductor it traverses the whole mass,
the conductive power of any two substances of simi-

lar composition being proportional to their mass, or,

in other words, their weight per linear foot. You
will thus see that the shape of a lightning rod is

of no consequence whatever, if it contains a
sufficient weight of metal to carry off the current.

C. A. G., Alabama —Qiiite a number of trains

are now running which are lighted by electricity.
The system is quite practical, the only objection
being the great cost at which the electric lights are

maintained in comparison with oil lamps.

LITERARY NOTES.
ffow to Examine for Life Insurance. Under this

title. P. Blakiston, Son & Co., of Philadelphia,
have published a book written by Dr. John M. Keat-

ing, who is the president of the Association of Life

Insurance Medical Directors, as well as the medical
director of one of the large life insurance companies
of the country. Dr. Keating's book might be pre-
sumed to be, therefore, what its author says he
intended it to be : a plain and practical manual for

the life insurance examiner. Such it is, and as such
it will prove a very useful companion for a class

of men who are obliged to form an intelligent

opinion upon an important matter in a brief space
of time.

n^ctliclne and Pljarnjacy.

Advanced Physiography, by John Thornton, M. A.

Longmans, Green & Co., New York.

This work, which treats of the science of astron-

omy as developed by the discoveries of modern
times, is a most interesting and valuable treatise,

and can be read with profit and pleasure by any-
one having an acquaintance with the elementary
principles of the science. The chapters on celestial

spectroscopy are especially full, and include the
results of the most recent investigations.

The Disposal of ITousehold Wastes, by Wm. P. Ger-
hard, C. E. D. Van Nostrand & Co., New York.
Price, 50 cents.

This work describes the best methods of disposing
of the waste matters of houses in the country or
small towns, where, as is often the case, there is an
abundant supply of water, but no system of public
sewers. This difficult problem is treated in a scien-

tific and sensible manner, and the book will be
found very helpful by those interested in the matter.

Protoplasm and Life, by Charles F. Cox, is pub-
lished by N. D. C. Hodges, of New York, at 75
cents, and will be found an interesting and popular
account of the tendencies of modern biological

thought, including the views of the author on the

theory of spontaneous generation, and its relation

to the general theory of evolution.

Philosophy in I/omrropathy , by Charles S. Mack,
M. D., is published by Gross & Delbridge, of Chi-

cago, and is recommended to the perusal of those
who wish to become better acquainted with the

principles of that system of medicine, as held by a

practical physician.

The Open Court Publishing Co., of Chicago,
publish .1 collection of very dreary essays (price,

$[.oo) upon labor and social questions, by a writer
under the nom de plume of "Wheelbarrow." A
few of these essays are sensible, the majority are

supremely nonsensical, and none show the slightest
trace of any original or independent thought.

The Engineers' and Contractors' Diary and Refer-
ence Hook, published by E. & F. N. Spon, New
York, at 50 cents, contains many useful tables, and

interesting information especially adapted to the
use of civil engineers. It also contains blank spaces
for memoranda, etc., for every day in the year.

Pamphlets, etc., received: An Imprcved Tape-
Measure, by William C. Krauss, M. D., Buffalo;

Report of the Intercollegiate Committee of the Ameri-
can Institute of Ilomcpopathy; Catalogue of Pratt

Institute, Brooklyn, N. Y.
;
and the Circulars of the

National Bureaus of Statistics and Education.

AUTOGRAPHISM.

Under this name Dr. Mes.net has recently
described to the Paris Academy of Medicine,
a curious disease, or condition, of certain

patients of liis, which manifests itself in a

remarkable sensitiveness of the skin to

pressine or friction.

Dr.-Mesnet finds that when the skin of such

a person is written upon with a pointed instru-

ment, pressed witli the fingers, or even rubbed

by a fold of the clothing, a very curious set

of piienomena occur. In the first place a

slight redness of the skin appears at the

points where pressure is applied, or follows

the point of the instrument forming the letters

or figures. In about two minutes the cliar-

acters appear in lines of a pale red color and

increase in height, iintil the inscription stands

out on the skin of the patient in red letters

of bold relief. The characters remain visi-

ble for a considerable time, varying, with

different jybjects, from a few minutes to

several hours, after whicli the skin resmnes

its normal appearance. The accompanying

engraving is copied from La JVaiurc, and is

a reproduction of a photograph of a subject

upon whom the phenomenon was produced
for the express benefit of our contemporary.
While Dr. Mesnet is unable to find a satis-

factory explanation of this phenomenon, he

considers it as due to a disordered condition

of the nervous system, of a hysterical nature,

affecting the circulation of the blood-vessels

of the skin. Nearly all the patients showing
this autographism had various other nervous

affections, and were easily affected by liyp-

notic influences. Local anassthetization of the

skin by ether spray temporarily prevented
the occurrence of the phenomenon, but it

reappeared as soon as the effects of the ether

passed away. This effect would naturally

result, for in this form of local anaesthesia the
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skin and blood vessels arc lenlly frozen, and

all circulation is temporarily stopped. The

condition is a most curious one, and, as far

as we know, has not been observed in this

country.
The phenomena of autographism naturally

bring to mind the stigtnata, or spots, some-

times appearing on the bodies of religious

devotees, which they claim to represent the

marks made by the nails by which Christ was

fastened to the cross. In olden times these

persons would have be^n considered as

sorcerers, and the peculiar marks appearing
on their bodies as direct proof of their deal-

ings with the devil, and worthy of punishment
bv death. Fortunately, in this more enlight-

ened age, the matter is of scientific interest

only, and the unfortunate "autographists"
are considered to be neither saint nor sorcerer,

but only as subjects for the healing skill

of the physicians.

STATE REGULATION OF MEDICINE.

Until recently the Poi'ui.Aif Science

News has stood almost alone in opposing the

so-called "regulation" of medical practice by
the State—or, in other words, by the profes-

sional politicians. We have always held that

governmental interference in any business not

distinctly criminal or immoral is a violation

of personal liberty and inherent natural

rights. While quackery is bad ensugh, the

suppression of individuality is a great deal

worse, and the only just and rational system

of government is that which upholds the right

of every individual to act exactl}' as he pleases,

only preventing him from infringing upon the

similar right of his fellow beings to act as

they please.

It is with peculiar pleasure, therefore, that

we copy the extract given below from a recent

editorial in the Popiilar Science Monthly^
as showing that similar ideas are now being

supported by journals of the highest standing

and authority, and we notice also that it has

been copied into several other high class peri-

odicals, apparently with approval of the

views therein put forth.

Justice consists in defending individual citizens

against the violence or fraud which these fellows

might otherwise exercise against them, while leav-

ing to each as far as possible the conditions of exist-

ence natural to him as an inhabitant of the planet.

. . . Established for quite a diflferent purpose,

the government has no competence to industrial

matters, and can onlv act therein upOn the advice

of others. This advice is nearly alwaj'S interested

and unjust.

The above remarks apply to tariff legislation, but

individual liberty is abridged in many other ways
that seem essentially wrong. That the members

of a particular proiession should have laws passed

in their special interest, and should be empowered
to decide Avho may or who may not enter into com-

petition with them, is. We think, a violation at once

of justice and of liberty. It would scarcely be

too much to say that the most offensive forms

of trade-unionism are found in connection with the

so-called learned professions. Time was when it

was supposed that the state had to look after the

spiritual health of individuals
;
and for that purpose

to prescribe their theological beliefs and religious

observances. That belief has for the most part
been exploded in the modern world, but its place
has been taken by the notion that the state is

responsible for the intellectual health of its mem-
bers; and in lieu of the state church we have the

state schools. As regards the physical health

of the community, the general method is to legalize

one or two—possibly quite conflicting
—schools

of medicine, and to empower them to rule out, and
if necessary to prosecute and punish, all others.

Nobody, broadly speaking, seems to believe that, in

the absence of all legislation of this character,

people could in any adequate manner preserve their

health or protect themselves against gross impos-
ture. We believe it—believe it most heartily; and

we believe that the science of medicine would

advance far more rapidly, and that, on the whole,

the public health would be far better, if every man
were left perfectly free to employ any one he chose

to attend him in sickness. At present every licensed

practititioner feels himself authorized to call every
unlicensed practitioner a quack. We should prefer

a system under which, to a iiuickened public intelli-

gence in questions of health and disease, the quack
should stand revealed by his quackery.

As an instance of the abuses which may
and do arise under such a condition of atl'airs,

we may mention the case of a New York

druggist, who was arrested and fined fifty

dollars for giving a simple remedy to a custo-

mer who happened to be afflicted with some

trifling ailment—a sore throat, if we remem-

ber rightly. A similar outrage occurred in

this State not long ago, when some officious

and ignorant "inspector" caused a manufac-

tin-«r of vinegar to be arrested and heavily

fined on the pretext that his vinegar was

adulterated—with salt(!), the facts being
that the vinegar was stored in a barrel which

had previously contained brine. This whole

matter of "inspection" and "regulation"
of legitimate industries, is a violation of natu-

ral and constitutional rights, an insult to

reputable professional and business men, and

an utterly inefficient and impracticable method

of protecting the citizen from the actions

of those who are not reputable. With the

advance of civilization we may expect to see

such laws relegated to the oblivion where now

repose the statutes which were once intended

to "protect" the citizens of this enlightened

Commonwealth from the evil machinations

of sorcerers and witches.

SOME OLD PATENT MEDICINES.

The evident powerful and physiological

effects of certain medicinal substances are, to

a considerable extent, responsible for jthe

popular faith in " medicine" of some sort, as

a sure remedy for all conceivable diseases,

functional or organic, curable or incurable.

Theaction (usuallybeneficial) o.fa dose ofjalap

or "salts and senna," is adapted to the mean-

est comprehension, and a traveller in Central

Asia gives a most amusing account of the

widespread reputation as a doctor to which
he almost instantaneously attained by admin-

istering two or three cathartic pills to the

chief of one of the native tribes.

This popular demand for "medicine" has

led to an unlimited supply of nostrums of every
conceivable sort, and warranted to accom-

plish everything except restore the ilead to

life,
—and it is not impossible that somebody

may yet advertise a "corpse-reviver" at only
one dollar a bottle. The greater part of the

advertising space of the daily and weekly
papers is occupied by the proprietors of these

preparations, and is a reliable indication

of the immense quantity of the stulf which
is consumed by a credulous public.
From the earliest times we find the nos-

.strum vender to occupy a prominent position
in the world of trade. Lyell relates that in

one of the shops of Pompeii a box of pills

was found "which had crumbled away to an

earthy substance;" and a distinguished arch-

aeologist has added to this statement the

opinion that those pills probably never did

contain anything but some "earthy suli-

stance." The tnatcria rncdica of the an-

cients, as given bv Pliny and other classical

writers, is most amusing, but excites our

wonder as to how anyone, even of such

limited scientific knowledge as wc may sup-

pose the Romans to have been possessed,
could believe in their efficacy for a single

moment.

One of the earliest patent medicine adver-

tisements on record is found in the ^Icrciirius

Politicus, published at London in 1660, and

reads as follows :

Gentlemen, you are desired to take notice, That
Mr Theophilus Buckworth doth at his house on

Mile-end Green make and expose to sale, for the

publick good, those so famous Lozenges or Pecto-

rals, approved for the cure of Consumption, Coughs,
Catarrhs, Asthmas, Hoarseness, Strongness of

Breath, Colds in general, Diseases incident to the

Lungs, and a sovoraign Antidote against the

Plague, and all other contagious Diseases, and

obstructions of the Stomach : And for more con-

venience of the people, constantly leaveth them
sealed up with his coat of arms on the papers, with

Mr Rich. Lowndes (as formerly), at the sign of the

White Lion, near the little north door of Pauls

Church ;
Mr Henry Seile, over against S. Dunstan's

Church in Fleet Street; Mr William Mil ward, at

Westminster Hall Gate; Mr John Place, at Furni-

vals Inn Gate in Holborn ;
and Mr Robert Horn, at

the Turk's Head near the entrance of the Royal

Exchange, Booksellers, and no others.

This is published to prevent the designs of divers

Pretenders, who counterfeit the said Lozenges,
to the disparagement of the said Gentleman,
and great abuse of the people.

Four years later we find the following
advertisement of a certain royal physician :

Whitehall, May 14, 1664. His Sacred Majesty,

having declared it to be his Royal will and pur-

pose to continue the healing of his people for

the Evil during the Month of May, and then to

give over till Michaelmas next, I am Cismmanded to
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give notice tliereof, that the people may not come

up to Town in the Interim and lose their labour.

Probably the "merry monarch" himself

must have laughed hi his sleeve at the credu-

lous multitude who believed that his royal

touch could cure the King's Evil, or scrofula ;

but the vagaries of the modern mind-healers

are not one whit more sensible.

Some years later, in 171 1, The Spectator

advertised a sure cure for stammering in these

words :

An admirable confect which assuredly cures Stut-

tcaing and Stammering in children or grown per-

8 jnie, though never so bad, causing theiVi to speak
distinct and free without any trouble or difficulty ;

it remedies all manner of impediments in the speech

or disorders of the voice of any kind, proceeding
from what cause soever, rendering those persons

cpable of speaking easily and free, and with a clear

voice who belbre were not able to utter a sentence

without hesitation. Its stupendous elTects in so

i|uickly and infallibly ciy-ing Stammering and all

disorders of the voice anij difViculty in delivery

of the speech are really wonderful. Price 2s. 6d. a

pot, with directions. Sold only at Mr Osborn's

Toyshop, at the Rose and Crown, under St Duns-

tan's church Fleet street.

But a still more remarkable compound was

the "electuary," also advertised in the same

periodical :

Loss of Memory, or Forgetful ness, certainly cured

by a grateful electuary peculiarly adapted for that

end : it strikes at the primary source, which few

apprehend, of forgetfulness, makes the head clear

.iTid easy, the spirits free, active, and undisturbed,

corroborates and revives all the noble faculties of the

soul, such as thought, judgment, apprehension,
reason and memory, which last in particular it so

strengthens as to render that faculty exceeding quick
and good beyond imagination; thereby enabling
those whose memory was before almost totally lost,

to remember the minutest circumstances of their

affairs, etc., to a wonder. Price 2s. 6d. a pot. Sold

only at Mr Payne's, at the Angel and Crown, in St

Paul's Churchyard, with directions.

In the British Chronicle of February,

1763, we find the following:

Warham's Apopletic Balsam, so well known as an

excellent remedy against Fits, Convulsions, &c.,

cures Deafness, bad Humours in the Eyes, inward

Bruises, dissolves hard Lumps in the Breast, and
has often cured Cancers, as can be proved by Facts;
is a sovereign salve for green Wounds, Burns, &c.

Is prepared and sold only by W. Strode, at the

Golden Ball, Tottenham Court Road, London.
Who also prepares and sells Warham's Cephalick

Snuif, of a most grateful smell, and an etfectual

remedy for giddiness, nervous pains in the Head, &c.

Also Warham's excellent Mouth water, which

certainly cures the toothache, strengthens and pre-

serves the Teeth, takes off all smells proceeding
from bad Teeth, &c.

A balsam that would cure not only deaf-

ness, but cancers and " inward bruises," must
•

certainly have contained some most powerful

ingredients.

Testimonials to the wonderful efficacy of

these medicines were not lacking, as witness

the following from the Daily Post (London)
of July 14, 1736:

These are to certify, that I Richard Sandford,

Waterman, dwelling in Ilorsely-down-street, near

the Dipping Pond, have a Son, who for a consider-

able Time was troubled with a Pain in his Stomach,

a Sleepiness and Giddiness, whereupon I calling to

Mind tiiat some Years since my Wife's Mother,

betwixt 60 and 70 years of Age, afllicted with a

Palsy or Hemeplegia, or loss of the Use of one Side

»f her Body, had been cured b^'

Mr. JOHN MOORE, Apothecary,
At the Pestle and Mortar in Laurence-Pountney's

Lane, the first Great Gates on the

Left-Hand from Cannon-street,

I applied to him for Relief of my Son, who after

having taken a few of his Worm-Powders, they

brought from him a WORM (or INSECT) like a

Hog-Louse, with Legs and hairy, or a Kind of Down
all over it, and very probably more, but he going to

a common Vault they were lost; upon which he is

amended as to his former Illnesses, and I desire this

may be printed for the Good of others.

Witness Ricmard Sanuford.

Oct. 6, 1735.

It is curious to find here the familiar yarn
of modern times concerning the presence
of living reptiles in the human stomach.

"Medical Institutes" and "Colleges of

Physicians and Surgeons" are not. unknown
in our own enlightened times, and the follow-

ing, published in the reign of William and

Mary, except for the old-fashioned spelling

and phraseology, might be taken froin

almost any daily newspaper of the present

day :

AlJVERTISEMENT.

The Physitians of the Colledges that us'd to con-

sult twice a Week for the benefit of the Sick at the

Consultation House, at the Carved Angel and

Crown in King-street, near Guildhall, meet now
four times a Week

;
and therefore give Publick

Notice, that on Mondays, Wednesdays, Thursdays
and Fridays, from two in the afternoon till six, they

may be advised by the known Poor, and meaner
Families for nothing; and that their Expectations
and Demands from the middle Rank shall be mod-

erate : but as for the Rich and Noble, Liberality is

inseparable from their Qiiality and Breeding.

Coming down to more modern times, we

may mention Bishop Berkeley's tar-water,

Parr's life pills,
—said to prolong life indefi-

nitely beyond a hundred years,
—Perkins's

metallic tractors, and so on through galvanic
and magnetic belts, liver and kidney pads,
"safe" cures, oxygenated air, and non-

alcoholic "bitters" especially adapted for the

prohibition districts, till we find the nostrum i

vender abreast of the latest discoveries in

science ; and in the recent absurdity of a I

"microbe-killer," alleged to cure diseases

by cutting of!" the microbes producing them
in the flower of their youth, we recognize
the latest developinent of the patent medi-

cine, and can only wonder what worthless

preparation will next be brought forward for

the healing of the nations from all manner
of diseases.

I Specially Compiled for f'ojmUir Science Neios.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE U. CLARKE, M. D.

Treat.ment of Eimstaxis.—Dr. B. W. Richard-

son, of London, contributes to his magazine, the

Asdepiad, the following readable article upon nose-
bleed and its treatment :

As people generally pay little attention to epis-
taxis until the loss of blood becomes very profuse,
it is the rule not to call in medical or surgical aid

until all "ordinary means" have been brougbt
fruitlessly into service. These "ordinary means '

are varied and peculiar. They are chiefly .- («) cold
water applied in douche to the nose; (Jj) the appli-
cation of something cold, like the key oF a door, to

the nape of the neck ; (c) the holding up of tl e
arms of the patient above the head

; {<!) the placing
of the body in a squat position, with the knees
drawn up to the body, and the arms clasped over
the knees; (e) the effect of air in blast from bellows
into the nostril

; (/) the introduction into the nos-
tril of something that will absorb the blood or act

as a plug, such substances as cotton wool, the fur

from a beaver hat, spider's web, and even dust from
the road.

It is very diflicult to decide as to the merits or
value of these lines of treatment, since not one
of them is trusted alone, and since the bleeding
stops, in most instances, spontaneously, so soon as

the action of the heart is sufficiently subdued to

allow a clot to form and seal up the bleeding vessels.

The surgeon niiiy, therefore, discard these empirical
plans for his own rational methods, the production
of a firm coagulum, and the maintenance of a

gentle but decisive pressure. These two objects are
met by a good styptic plug, and no plug answers so
well as one made of cotton, charged with perchlo-
ride of iron. If the cotton be sulHciently moistened
to admit of being nicely modeled, it m,-iy be made
firm and shapeable enough to be passed, like a

bougie, along the nasal canal quite into the

pharynx, and, formed like a wedge, can easily be
made to fill firmly the whole of the canal, as com-

pletely as if it were drawn up through the pharvnx
from behind; and it may, if necessary, be pulled
down into the throat through the pharynx, so as to

make the wedge the firmer and more secure. After
the cavity is thoroughly plugged on the bleeding
side,—or, if necessary, on both sides,—a gentle

pressure may be applied to the nostril with the

fingers, until the plug, soon charged with coagulated
blood, is firmly set; and this effected, absolute rest

for ten or twelve hours is sufficient to effect a cure
;

but it is wise not to remove the plug until it can

easily be blown out of the nostril by the patient.

Prof. Parvin considers it a mistake to make a

routine practice of giving ergot after each case of

labor. It should not be given unless indicated.

Drainage'in Abdominal Surgery.—Dr. George
E. Shoemaker read a paper on this subject before
the American Medical Association {N. Y. Med.

Jour.) Drainage was especially indicated if there
was a suspicion of hemorrhage or sepsis, and this

notwithstanding the well-known absorbent power
of the peritonajum. This function of the peritc-
na;um was of great service if the fluids to be
absorbed were aseptic, but if otherwise harm would
result. Drainage lessened the dangers in all such
cases. The objections to the drainage-tube were
the possibility of fistula from pressure upon the

bowel, infection of the ligatures, and hernia. It

should be removed, if possible, within forty-eight
hours of the lime of introduction. A fa;cal fistula

might result if ligatures of large size were used.

The surroundings of the drainage-tube should be

aseptic, and the tube should be covered with cotton.

It was wrong to seal it with a cork. A straight^tube
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with perforations in its sides was to be preferred.

In general, drainage sliould be used in all cases in

which there were intestinal or pelvic adhesions, in

cases in which the peritonaum was manifestly

diseased, and in cases in which for any cause irriga-

tion had been required; in a word, in all cases in

which there was doubt as to the aseptic condition

of the abdominal or pelvic cavity.

Oleum Ch.«noceti is an oil derived from a

whale (llalaina rostrata) and refined for medicinal

purposes. Dr. Gustav Guldberg speaks highly

of it in the Monatshefte fur Praktische Dermatologie.

He states that it is an oil whose specific gravity is

lower than of any other animal oil, that it flows

easily, and that it possesses marked penetrative

properties. It follows from this that it is indicated

in those cases in which it is desirable to rapidly

render the skin fatty, flexible, and extensible. It is

also indicated in those cases in which it is desired

to promote a rapid absorption of medicaments.

The combination of this oil with chloroform is said

to surpass every other combination of that an;cs-

thetic with oils. A mixture of equal parts is said

to penetrate the skin rapidly and to act upon the

nerve terminations very efficiently, thus offering a

good application in all forms of pruritus, neuralgia,

etc. A good ointment basis may be made by add-

ing one-fourth as much wax. The oil is forty per

cent, cheaper than olive oil and is superior to many
more expensive oils. At present the refined oil is

only procurable in Christiania. The crude oil

should not be employed, as its smell is abominable.

A Comparison of Birth-Rate Between Civ-

il^izED AND Semi-Barbarous Nations.—This is

the title of a recent paper by Dr. F. B. Greenley,

of West Point, Ky. He takes the ground that in

advanced and civilized people the birth-rate has

become so low that in the absence of sanitary regu-

lations which have been instituted, the population

would become extinct. In the New England States

the birth-rate exceeds the death-rate very little, and

were it not for the prolific foreigner it would be

materially less. The birth-rate among native

women is 9.4 per 1,000, and among foreign 29

per 1,000. The causes are found in the evils at-

tendant on high life and the deteriorations produced

on the various organs consequent upon the abuses

in highly civilized countries of tight lacing, late

hours, exposure, indigestible food, free use of wine,

etc.

A Strange Accident.—Death sometimes seizes

his victims in most queer and unexpected ways, but

a stranger accident than one that happened not

long ago in New York has seldom been recorded.

A lady who had been suffering for several years

from pulmonary trouble had been advised to try

inhalations of hot air, and had purchased an appa-

ratus for that purpose. In this apparatus is a ther-

mometer, by means of which the patient is enabled

to tell when the temperature is at the required

height for the inhalations. One day the lady

noticed a peculiar dryness of the throat coming on

during the inhalation, but did not think much about

it until it began to grow very uncomfortable. Then

she inspected the apparatus, and found that there

was a white powder in the inhaling tube. Remov-

ing this, she resumed the inhalations, but was soon

obliged to desist on account of a sudden illness.

This increased, and in spite of treatment the lady

died the following day. Examination of the appa-

ratus showed that the thermometer had broken,

and the mercury falling out had been volatilized by
the great heat and had caused fatal mercurial

poisoning.
—Med. Record.

Asphyxia from Round Worms.—Dr. Nikolai

A. Parfianovitch, of Kaluga, (Proceedings of the

Kaluga Medical Society for 1SS9), narrates the

following instructive case : A robust single woman
of thirty, addicted to alcoholic excesses, was found

dead in her bed. On the forensic examination by
the author, no signs of violence nor any chronic

disease could be detected ;
in fact, the only morbid

lesions consisted in congestion of the cerebral meni-

branes, dilatation of the cerebral basal vessels and

of the right cavities of the heart, and venous

engorgement of the lungs, the blood being every-
where fluid and very dark. The glottis was found

to be totally plugged up with four coiled ascarides.

Another round worm was extracted from the left

nostril, and again another from the mouth. The
stomach and small bowels also contained ascarides,

five in number. Dr. Parfianovitch gave his opinion
to the effect that death had occurred from asphyxia,
caused by a complete occlusion of the glottis by
round worms.

To Prevent Toxic Effects of Cocaine.—Dr.

Isidor Gluck states {Med. Record) that he was led

into a series of experiments with a view to rid

cocaine of its toxic effects, the result beirfg the

discovery that cocaine in combination with phenol
not only removes the objectionable features, but

increases its usefulness. He adds to ten grains
of cocaine a drachm of water containing two drops
of phenol. He has been using this formula for

over a year, and since using it has never had to deal

with the toxic efliect of the drug. In fact, he has

been able to use it in any quantity, and in any part
of the nose or throat, without the least fear of

harmful consequences.

Test for Typhoid Fever.—Says the N. Y. Med.

Jour. : Recently two observers have reported favor-

ably on the method by Ehrlich's test, a test that

cannot well be called new, having been published in

1SS2, but that does not seem to have attracted much
attention. Two solutions are prepared : one con-

taining seventy-two minims hydrochloric acid and

ten grains of sulphanilic acid in three ounces of dis-

tilled water
;
the other a freshly prepared half per

cent, solution of sodic nitrite in distilled water.

Twenty-five parts of the first solution and one part

of the second are mixed with twenty-six parts

of patient's urine and the mixture is rendered

alkaline by the addition of strong ammonia-water.

In urine from a typhoid fever patient a bright

orange-red color appears.

> »»

MEDICAL MISCELLANY.
For a clinical patient, with beginning cirrhosis

of the liver. Prof Da Costa prescribed milk diet,

large doses of ammonium chloride, and — every

morning before breakfast—sodium phosphate.

A Report of the Epidemic.—During the late

influenza epidemic in Edinburgh the lay press pub-
lished with avidity "Interviews with Leading Med-
ical Men." Somebody succeeded in "stuffing" the

Evening Dispatch with the following information,

which was gravely published:
" There are a good

many complicated cases occurring, such as inter-

costal neuralgias and severe head pains, but the

most serious of those are where the throat symp-
toms are associated with, in the male, salpingitis,

which necessitates either tracheotomy or hyster-

ectomy. If hypospadias occurs, it may be well

to give iron in large doses, but if a rupture of a

Graafian follicle supervenes, it may be serious, or

even fatal. This last complication is believed to be

due to an organism not belonging to the bacteria,

but like them not containing chlorophyll."
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—and sells the finished pro-

ducts, in the shape of fruits, vegetables, milk, eggs, etc. A
mill-owner would soon come to grief whose cotton or wool cost

him more than the finished cloth would sell for; but manv
farmers proceed cm this same principle, and them wonder whv
*'
farming don't pay." The proper and profitable way to do is

to buy only a first-class article of fertilizer from resjionsibic

I>arties, who have character, reputation, experience, and facili-

ties; and there is no firm which possesses these qualities in a

greater degree than that of the Bradley Kertilizer Co., 27

KiLKY Street, Boston, who have held the leading position in

the trade for nearly thirty years. By sending a postal caul

with your address, you can obtain their beautiful illustrated

almanac, which gives full information regarding the ditlerenl

fertilizers manufactured by them.
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Banjiliar Scieijce.

ROCK-BORING MARINE ANIMALS.
It has long been known that certain marine

animals, particularly the sea-urchins, have,

apparently, the power to dissolve or excavate

holes in the rock bordering the sea shore,

thus making a sort of nest for themselves.

In some localities the rocks are fairly riddled

with these holes, and this not only in the soft

and easily dissolved limestone, but in the

hardest granite and lava. Fig. i shows a

colony of these curious little animals, as left

by the receding tide. The way in which
these holes, or cavities, in the rocks are

formed is a matter of some dispute, and in a

recent paper in the American Naturalist,
Mr. Walter Fewkes gives an interesting
resume of the ditferent theories advanced.

In Fig. 2 is shown a sea-urchin, covered

with the characteristic spines, (A), and at B
an enlarged view of the mouth, or what
answers for that organ. Some naturalists

suppose that the cavities in the rock are

produced by the sharp points of the spines
with which the animal is covered, slowly

clipping away the rock like the action of a

file. Others consider that the powerful teeth

are the active agent
—a supposition which is

strengthened by the fact that the stomach and

intestines of the sea-urchin are found to contain

minute fragments of rock. Another theory
attributes the work to the combined action

of the spines and teeth. The more plausible

theory that the sea-urchin secretes a liquid

capable of dissolving stone, seems to be dis-

proved by the fact that the cavities are found

in the insoluble granite and gneiss as well as

the more easily soluble limestone.

It has been noticed that the "
kettle-holes,"

or cavities worn in the rock by the action

of stones rolled about by the waves, are a

favorite resting-place for the sea-urchins, who
often cover the sides with their nests. One
of these kettle-holes thus occupied is shown

in Fig. I. It has even been supposed that

the kettle-holes themselves often have their

origin from the small cavity of a sea-urchin,

which is afterwards enlarged by the action

of the waves.

Fig. I.

The remarkable power of penetrating and

destroying hard substances possessed by the

sea-urchins, in common with numerous other

fragile forms of life, is certainly a most mys-
terious one, and still awaits a satisfactory

explanation. The soft, yielding bodies of

these animals seem poorly adapted to wear

away such refractory substances as stones and

rocks, but it is probably another instance

of the power of patience and perseverance.

In whatever way the sea-urchin excavates his

nest, the process goes on constantly ;
he has

nothing else to do, and by constant applica-

tion of the means with which nature has

Fig. 2.

provided him, he toils on, night and day,
without rest or holidays, until he finally

attains the desired result, which is so aston-

ishing to the less industrious human animals.

SOME INTERESTING EXPERIMENTS
IN ELECTRIC INDUCTION.

A correspondent of La Nature de-

sciibes some novel and interesting experi-

ments which may be performed with a

common induction coil and an incandescent

electric lamp.
In Fig. I in the engraving, two fine spiral

wires are attached to the poles of the coil,

e.ich supporting an electric lamp. When
the coil is set in action, the two lamps will

not only be illuminated, but will be attracted

towards each other. To show the attraction

properly the lamps should be attached to very
flexible wires, and placed about a quarter
of an inch apart. Care should also be taken

that no sparks pass directly between the wires

or metallic sockets in which the lamps are set
;

the action is strictly inductive. The same

phenomena take place when one lamp is

attached to the coil and the other is held in

the hand, (Fig. 2). A single lamp attached

to one pole of the coil (Fig. 4) also becomes

luminous, even when there is no connection
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with the other pole. In fact, it is not neces-

sary to connect the lamp with the coil at all.

Simply attaching it to a glass rod or other

insulated handle and bringing it near the pole

(Fig. 3) will develop considerable light.

The experiment may be also varied as in

Fig. 5, where the lamp is suspended by
a wire, and an insulated metallic point

connected with the induction coil brought

near to it, when the lamp is both attracted

and excited into luminosity. Numerous other

variations of the experiment will suggest

themselves.

The small incandescent lamps of one or

two candle-power are best adapted for these

experiments,, unless the induction coil is

of unusual size ;
and it is hardly necessary

to warn those accustomed to the handling

of such coils that the wires conveying the

secondary current should never be touched

directly with the hands, or unpleasant, or

even dangerous shocks may be felt. A glass

rod, or some other good non-conductor, forms

a convenient handle, around which the wires

may be twisted.
)>

LIQUID GASES.

The word gas was coined by the alche-

mists, and is proba-

only been well understood during the present

century. Atmospheric air being everywhere

present, was, of course, recognized from the

earliest times
; and, although the early chem-

ists soon discovered other forms of gaseous

matter, they did not thoroughly understand

them, and their terms fixed air, dephlogisti-

cated air, etc., showed their inclination to

consider them as varieties of the most familiar

form.

The distinction between a gas and a vapor
is not a well marked one. A gas is a form

of matter which retains the gaseous form at

ordinary temperatures and pressure ;
while a

vapor is formed at a higher temperature or

lower pressure, from a usually liquid or solid

substance. Oxygen, for instance, is a true

gas ;
while steam, although resembling a gas

in every way, is. formed from water at high

temperatures, and when the temperature falls

is condensed back into water again.

Faraday first showed that many so-called

permanent gases could be changed to liquids,

or even solids, by cold and pressure. By
generating chlorine in a closed glass tube, he

easily succeeded in changing it to a yellowish

liquid, which, when the pressure was re-

moved, returned at once to the gaseous state.

bly from the Ger-

man£-ei'st., or ghost,

showing the super-

stitious ideas which

they connected with

this mysterious
form of matter. In

a gas the molecules,

or ultimate pai ti-

des of matter, are

at such a distance

from each other

that there is no

mutual attraction

between them, and

each separate parti-

cle is free to move

in any direction

that external or

inherent forces may
impel it.

It may be asked

how we know that

the molecules of

gas are separated
from each other, and why the

of which they are composed may .not

be absolutely continuous. The simplest
answer to this question is found in the

fact that gases chatige their volume under

varying conditions of pressure. A gas can

be squeezed together, as it were, and, as

we cannot conceive of the possibility of doing
this with an absolutely continuous mass of

matter, it must, therefore, be made up of sepa-

rate particles.

Qf)^^^-''^!

The nature and properties of gases have

matter
(
Sulphurous acid, the gas formed by burning

sulphur, although gaseous at the usual tem-

peratures, is changed to a liquid at a temper-
ature of about 0° F. without any increase

of pressure ;
while carbonic dioxide requires

a pressure of over 500 pounds to the square

inch at a temperature of 32° before it will

assume the liquid form.

Up to within a few years, certain gases
—

such as oxygen, nitrogen, and hydrogen
—had

never been liquefied, and it was supposed that

it was impossible to do so with any amount

of cold or pressure that could be produced.

By the aid of powerful apparatus, however,
invented by Cailletet and Pictet, by which a

temperature of over 200 degrees below zero,

and pressures exceeding two tons to the

square inch, were produced, oxygen, and

finally all other gases, were liquefied, car-

bonic oxide being the most refractory one.

When ammonia gas is exposed to a tem-

perature of —40° at the ordinary pressure
of the air, or to a pressure of about 100

pounds to the square inch at the ordinary

temperature, it is readily condensed to a

liquid. When the pressure is removed, it

returns to the gaseous state, and in so doing
it absorbs a great deal of heat from the air or

surrounding objects, quickly reducing their

temperature many degrees below the freezing-

point of water. This property is utilized in

the artificial ice machines, in which liquefied

ammonia is allowed to resume the gaseous
condition in coils of pipe placed in a tank

of strong brine in which cans of pure water

are placed. The temperature of the brine is

reduced far below the freezing-point of the

water in the cans, which is soon transformed

into a solid block of ice. The short ice crop
of the past winter has led to the use of so

many artificial ice

machines that the

price of ammonia
has materially' risen

i n consequence,

and, unless the

temperature of the

ensuing cold season

more nearly ap'

proaches the aver-

age, the demand
for this most useful

substance will be

greater than ever.

Posting Flowers.
—To send flower buds

by post, cut a potato
into two pieces, bore

lioles into them, and

insert tlie stems of tlie

buds, with cotton to

support them. There

is sufficient moisture

in a good-sized potato

to support a flower for

two weeks in a moder-

ately cool tempera-

ture. Flowers from bouquets or baskets may be

preserved in the same way. The potatoes can be

hidden by leaves or moss.

Crushed Steel is said to be coming into use for

cutting stone. It appears to be made by quenching

very high-carbon steel in cold water from an exces-

sively high temperature, such as would over-heat

steel for most purposes. This renders it not only

hard, but rather brittle, so that it is possible to pul-

verize it. It is crushed in a stamp-mill, and sifted

closely to size. It is said to be not only cheaper

but much more effective than emery, giving a better

and quicker polish, and lasting much longer.
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GEOLOGICAL FORMATION OF THE EARTH
— ITS EVOLUTION FROM CHAOS TO
ORDER.

BY JOSEPH WALLACE.

In this article we have given the readers of Popu-

lar Science News an outline of the geological

development of the earth's crust, the successive

strata and fossils of the different systems of forma-

tion, and a summary of the classes of animals and

plants which have existed in their respective ages.

Knowing well the objection of Popular Science

News to serials, and knowing the impossibility

of giving in a limited space the desired information

demanded by such subjects, we must necessarily

treat our subjects singly and independently to make
them interesting and instructive.

Geology would be barren and almost useless

without the aid of paleontology. In one sense, it

may be regarded as a branch of zoology and botany,
while its claim in this view to rank as a separate

science is resting on the fact that, of the forms

with which it treats, a small proportion belongs
to the living world

;
in another sense, It may be

regarded as a branch of geology, seeing that its

assistance is absolutely indispensable in many of the

-most familiar and fundamental problems of the

latter science. In its pfopef sphere, it is a science

which treats of the structure, affinity, classification,

nnd distribution in time of the forms of animal

'ind plant life imbedded in the rocks of the earth's

irust. It is as a branch of geology we have to

regard it here, because without the leading features

of paleontological inquiry, progress in modern

geology would be impossible.

The first class of the lowest rocks are those resting

next to the primitive rocks,—gneiss, mica schist,

nnd chlorite slate,—in which no fossils are found.

The eozoon canadense, discovered in these rocks, is

generally considered a being of no organic nature,

tiLcauKC, by common consent, It is supposed. such

deposits took place at a time when there Was no

organixed being upon earth
; therefore) these forma-

tions belong to the Azoic or Eozoic period, and

c.iUed as such. This is the first period of the

earth's formation ; the first adopted system of ancient

*iietamovphic rocks of Scandinavia, Canada, etc.
;

first (n the class of eozoon, and probably other pro--

to«oa; first in graphite and iron ores, representing

vegetable matter. It is proper to state here that

many geologists and naturalists doubt the organic
nature of eozoon.

The fossiliferous strata are denominated Paleozoic,

lesozoic, 4nd Cainazoic Ages, that is, formations

belonging to the older, middle, and modern periods
•of "oifgnnic life on earth. These four periods are

iaUo called Archaeolithic, Paleolithic, Mesolithic,

and Cainolithic. The formations made from depos-
its in the historical period may be reckoned as

a fifth class—those of the Recent Age, including
coral islands, river deltas, sand hills, deposits
of calc-stnter, turf beds, etc.

Second : Primary or Paleozic period.
—Embraces

first the Cambrian system of formation ; classes

of animals and plants as follows : radiata—of this

there are the hydrozoa, echinodermata (cystideans) ;

mollusca—brachiopoda, lamellibranchiata, gaster-

•opoda, cephalopoda (bivalve and univalve shell-

ifishes) ; articulata—annelida, Crustacea (worms and
•soft shell fishes of the lowest grade.) Lower Silu-

:rian system : radiata—anthozoa (coral animals),
•echinodermata (sea stars, etc.) ; mollusca—polyzoa,
tunicata, and other mollusks and articulata as]
mentioned before; plant*

—
algie: Upper Silurian:!

radiates, mollusks, and articulates as before; verte-!

brata—first ganoid and placoid fishes. Erian or!

Devonian: .ar.tipulata—insects and higher cn,isjta-I

ceans; vertebrata— fishes, ganoid and placoid;

plants—acrogenous land plants, acrogens and gym-
nosperms. Carboniferous: mollusca— pulmonta
(land snails) ; articulata—myriapods, arachnidans,

gally-worms, spiders, and scorpions; vertebrata—
batrachians or amphibians prevalent. Permian :

vertebrata—lacertian or lizard-like reptiles. Tri-

assic : vertebrata—higher reptiles prevalent, mar-

supial mammals; plants
—

acrogens, gymnosperms,
endogens (.')

Third : Secondary or Mesozoic period.—Jurassic
formation : vertebrata—great prevalence of higher
reptiles, fishes, homocerque, earliest birds. Creta-

ceous : vertebrata—decadence of reptiles, ordinary

bony fishes
; plants

—
endogenous trees, angiosper-

mous exogens.
Fourth : Tertiary or Cainozoic period.

—Eocene
and Pliocene formations: vertebrata— mammals
prevalent (especially p.ichyderms), cycloid and
ctenoid fishes prevalent, first living invertebrates;

during the Pliocene period living invertebrates

more numerous; plants
—exogens prevalent, also

some modern species appear.
Fifth : Post Tertiary or Modern period.

—Post

Pliocene, Post Glacial, and Recent formations : first

living mammals, living invertebrates prevalent,
man and living mammals ; plants

—
existing vegeta-

tion.

This concise tabular view is mainly from Dr.

Dawson's work. Origin of the World. It gives an

idea of tlie arrangement at present generally re-

ceived, with some of the more important facts in

the succession of animal and vegetable life. It

begins with the oldest periods known to geology,

gives the animal and vegetable kingdoms, and first

appearance of each class, with a few notes of the

subsequent history of the principal forms. It must,

however, be borne in mind that further discoveries

may extend some classes further back than we at

present know them.

The great mass of unstratifled rodks which under-

lie the stratified ones are supposed to be the oldest

portion of the earth's surface. They are found in

parallel layers, but occur irregularly in their strati-

fication and succession, under, among, and above

the stratified rocks ;
and these are therefore called

primitive. It is generally supposed by geologists
that the stratified rocks which are found in parallel

layers superposed above them were gradually depos-
ited by water. Werner called this part of the earth's

surface the "sedimentary rocks," in contradistinc-

tion to the primitive rocks, which are always found

below them, and alluvial soil, always above them.

The lowest rocks—-that Is, those sedimentary rocks

which He next to the primitive
—he calls " transition

rocks." He divides the other sedimentary rocks

into the older, middle, and recent formations.

The rocks lying on the primitive strata are

divided by others into three groups : transition

rocks, with one or two of the formations lying

nearest to them, are called "primary;" the greater

portion of the sedimentary rocks, "secondary;"
and the strata nearest to the surface, "tertiary"

rocks. For the present we may omit other names

and divisions to avoid confusion. Each of these

principal divisions contains several sub-divisions,

which are called by different names, mainly on

account of their constituent parts, as coal formation,

chalk formation, etc. ;
lias formation, which is the

English name for a kind of limestone
;

triassic

formation, because it always consists of three com-

ponent parts—keuper, muschelkalk, and red sand-

stone, or "hunter sandstein ;

" and some partly from

the places in which they were found, as, for instance,

Silurian formation, named from the district in the

"vVest of F;ngland which it is supposed the Silures

inhabited at' the time of the Romans ;
Devonian

formation, so called from Devonshire, England ;

Permian formation, from the Russian province
Perm; Jurassic formation, from the Swiss mountain

Jura, and so on.

One of the principal tasks of geology was to

define, at first, the limits of the separate formations,
and (hen to determine their relative age; also to

discover especially which of the different strata are

parallel to each other in different regions, that is,

which probably belong to the same period. In
order to accomplish this, it was first necessary to

ascertain the materials of which they are composed,
the order in which they are deposited, and after-

wards the examination of the fossils which were
found in them; finally, this last point has been

especially considered, and proves a valuable aid to

geology.
In regard to the relative age of fossils, although

absolute dates cannot be found in geological chro-

nology, it is not difficult to determine the relative

age of different strata, and consequently of their

enclosed organic remains. For this purpose the

fundamental law is based on what is termed the

"order of superposition." This law may thus be
defined : In a series of stratified formations the

older must underlie the younger. Rare instances

occur where strata have been so folded by great
terrestrial disturbance that the younger are made to

underlie the older; but this inversion can usually be
made quite clear from other evidences. The true

order of superposition is decisive of the relative

ages of stratified rocks.

The term fossil is defined as follows ; An organ-
ized fossil body is one which has been imbedded in

the earth at an unknown period, which has been
thus preserved, or which has left the unequivocal
traces of its existence. This excludes from the

term the modern remains of plants and animals,
which have been buried and lost by floods, land-

slides, or accidental causes of our times. This
definition being adopted, it is easy to fix the limits

of paleontology.

FERTILIZATION OF CYPRIPEDIUM
CALCEOLUS.

Opportunities having been given me of observ-

ing a fine half-wild growth of the above plant in my
neighborhood during the past two years, a note

of results might be interesting, I thought.
•

As to the growth of one plant since last April.

From the first appearance of the bud above ground
it looked remarkably healthy. In seven days it had

grown two inches, in another seven days it was

four and one-half inches high, and the leaves were

opening out. On the twenty-first day it was seven

inches high with leaves fully developed and flower

bud visible. On the twenty-eighth day it was

eight and one-half inches high, and on the thirty-

fifth day the plant seemed to be fully developed and

had grown to the height of eleven and three-

quarter inches, this last rapid growth occurring

during very favorable weather. The flower was now
half open, and after coming to perfection lasted

about three weeks.

The fertilization of this orchid, like some others

of the same order, such as Epipactis latifolia,

Cephalanthera grandiflora, and the Listeras, is

highly intere ting and somewhat complicated, and

after careful observation in the matter one has to

come to the conclusion thaf this, like Epipactis

latifolia and others, to make up for imperfect

fertilization has the power of reproducing itself in

a more certain manner, viz., by increase of the

root, for it certainly does increase rapidly when in

favorable situations, even in Britain.

That the plant is entirely reproduced by insect

agencies, as was inferred by Darwin and others, is
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very unlikely, for the difficulty of escape experienced

by an insect that visits the flower, and also the fact

that it is only those insects that encounter great

difficulty that can remove the pollen
—these points

make it plain that fertilization by insects will not

account for its increase, for although Darwin has

beautifully described tlie entrance and exit of an

insect to this flower, yet that same insect, though

traced, has not been seen to enter the same plant

or another. It takes for its motto "Once bit,

twice shy." It remembers its struggles to get out

and naturally' avoids the plant.

Most of you are doubtless familiar with the

flower, which has a large labellum, whose edges are

incurved on its upper surface, forming an orifice,

and a tempting one to insects. This gives it the

appearance of a slipper, and hence its common

name, lady's-slipper, or, as the Latin name implies,

Venus's slipper. Now what takes place when a

small bee enters the labellum, which is parti}' closed

by the stigma.' The bee enters easily, but the

inflected edges of the labellum prevent it from

returning that way unless it is a smallish insect;

but in that case it would have taken no pollen with

it wherewith to impregnate the stigma, for it would

have been nowhere near the pollen. No
;
after vain

efforts to return the same way the moderate sized

bee very naturally turns his attention to other

chances of egress, and this is generally found by
one of the two small elastic orifices close to the

anthers, and in escaping it must inevitably carry

off some of the glutinous pollen (for in this genus
the pollen grains are not in dry masses as is usual,

but are coated all over with a viscid fluid.)

This being done it is evident that unless that

insect revisits the same flower or another the stigma

cannot be fertilized. Deaths in the labellum are

numerous, consisting of insects of too large a size

to escape by the anther orifices and unable to crawl

up the sides of the labellum, which are covered by
reversed hairs, or else by small insects which are

held with a tight grip by the very sticky pollen.

There is no nectar, and hence it would seem as

if the motive for a visit was curiosity, emphasized,

my pharmaceutical tutor used to say, by the fact

that all the corpses were of the female sex, but I

fancy this was one of his regular little jokes to

tickle up the interest of a class of students.

Insects experiencing the above difficulty and

escaping, generally very quickly desert the locality

in which the plants grow.
That cross fertilization takes place is extremely

improbable, owing to the above remembrance' of

prison life by the insect, and there seems to be no

record of anyone having seen an insect visit a

cypripedium having pollen attached to his back.

When small insects, up to the size of a little ant,

crawl right through the labellum and out at the

anther orifices, they do not take the pollen off at all,

for the distance between the part of the labellum on

which they tread and the pollen masses is too great,

being one-eighth to three-sixteenths of an inch.

Small bees and certain wasps are of the size to

remove the pollen grains, but if you place one

of such in the labellum and watch, you will find that

although they generally escape besmeared in pollen

by the anther orifices, yet the insect will have gone

through such a laborious work that it seems hard

to believe that any insect would enter such a trap

again. The plant spreads rapidly on the continent,

and it seems as if it must be able to reproduce

itself by the roots.

Cephalanthera grandiflora is fertilized in the bud

state by the pollen grain emitting tubes into the

stigma ;
but construction makes this unlikely in the

case of Cypripedium.—Wm. Baxter, in Pharma-

ceutical Journal.

THE STAR MIZAR.

Every observer of the heavens, who knows by
name some of the brightest stars, is familiar with

the constellation called the Great Dipper, visible in

the northern sky through the whole night and

throughout the year. It consists of seven stars,

four in the bowl and three in the handle. An inter-

esting discovery has recently been made by Prof

Pickering, of the Harvard University observatory,

concerning one of the stars of this beautiful group.
Mizar is the name of the star. It is the middle star

in the handle, is of the second magnitude, and has

attracted much attention ever since men began to

study the stars, because even to the naked eye it is

double. It has a companion, Alcor, plainly visible

to observers endowed with good visual power.
Alcor is of the fifth magnitude, and is about 11' dis-

tant from Mizar. The tiny star seems to be growing

brighter, for the Arabians considered it a severe

naked eye test, and it is now comparatively easy to

detect. The telescope shows plainly that Mizar is a

double star, its components being of the third and

fifth magnitudes, the one a brilliant white, the other

a pale emerald. The marvellous discovery is now
made that the larger star of the pair is also double,

the two stars that compose it being so close together

that the telescope cannot separate them. The spec-

trum of a star, like tlie solar spectrum, consists

of the seven primary colors, crossed by dark lines.

These lines form a kind of astronomical alphabet.

If the star is coming toward us, they shift toward

the violet end of the spectrum. If the star is

receding, they shift toward the red end. Two stars

very near together, having the same spectrum, can-

not be distinguished from a single star as long as

they are at rest. If they revolve round each other

in a plane inclined to the line of sight, the lines

of their spectra will be single when the stars are in

conjunction, and double when they are at elonga-

tion. This is the case with Mizar, and the doubling
occurs at intervals of fifty-two days. Prof. Picker-

ng, therefore ,
infers that these two stars are

immense suns revolving round each other. He
lestimates that the period of revolution of each sun

about the common centre of gravity is one hundred

and four days, and that the maximum velocity is

one hundred miles a second. These conclusions

are the result of measurements of almost incon"

ceivable delicacy.
— Youth's Companion.

SCIENTIFIC BREVITIES.

The Khojak Pass, pierced by the recently-com-

pleted tunnel, is 7,500 feet above the sea, and about

2,000 feet above the level of the surrounding country.

The tunnel pierces the range at right angles, and its

course is, therefore, due east and west, and it enters

the hill about 1,000 feet below the crest of the pass.

The length of the tunnel is 12,600 feet, or two and a

half miles, approximately, and it will carry a double

line of rails.

To Cut Large Glass Tubes.—The process

of cutting glass tubes by electricity appears to have

met with success. The tube is surrounded with fine

wires, and the extremities of the latter are put

in communication with a source of electricity, it

being also necessary, of course, that the wire

adheres closely to the glass. When a current

is passed through the wire the latter becomes red-

hot, heating the glass beneath it, and a single drop
of water deposited on the heated place will cause a

clean breakage of the glass at that point. Contrary
to what takes place in the usual processes of treating

this material, it is found that the thicker the sides

of the tube, the more successful is the operation

likely to be.

Practical Cljen^istry aijd tlje ^rts.

SOME UNCOMMON BUT USEFUL
METALS.

There are quite a number of metals which

are very sparingly distributed over the earth,

and which few people have ever seen, but

which have some exceedingly useful applica-

tions in the arts, and, in small quantities, are

in almost constant use.

Hydrogen, the lightest of all the elements,

was discovered by Cavendish in 1766, and is

considered by the best authorities to be a

gaseous metal, just as inercury is a liquid

metal at ordinary temperatures. Very few

persons have ever seen solid hydrogen.

Mercury becomes solid at —40°, but, accord-

ing to Professor Pictet, hydrogen gas requires

a temperature of — 140°, and pressure of over

two tons to the square inch, before it liquefies

even. By suddenly removing the pressure

from this liquefied hydrogen, the cold pro-

duced by its evaporation is so great that a

part of it solidifies into a state resembling
metallic grains, which remains visible for

several minutes. Its metallic nature is also

rendered probable by its directly uniting with

a metal resembling platinum, and known as

palladium, to form a sort of alloy. The

weight of a single molecule of hydrogen has

been calculated not to be greater than one

ten thousand millionth of a gramme, and a

cubic centimetre of the gas contains at least

twenty-one trillions of such molecules. Al-

though these figures are quite incomprehensi-
ble to the human mind, they must be approx-

imately correct, and represent actual and

existing magnitudes.
Lithium is a quite rare mineral, which

occurs in some varieties of mica, and also in

small quantities in the waters of certain min-

eral springs. It is considered to possess a

distinct medicinal value by some physicians,

and is probably taken into the system, at least,

as we have detected it by spectroscopic analy-

sis in the blood of a person who had been

drinking a strong lithia water.

Barium is a metal closely allied to calcium,

the metallic base of lime. It is never used in

the metallic state, but the sulphate of barium

is quite extensively used—either honestly or

dishonestly
—as a substitute for white lead in

paint. It is cheaper than white lead, and

is not changed in color by the sulphur com-

pounds often present in the air, but possesses

less covering power than lead, and is less

permanent in other ways. The peroxide

of barium is used in the preparation of per-

oxide of hydrogen, and the phosphorescent

sulphide of barium is a constituent of some

varieties of luminous paints. The green fire

used in pyrotechny is also due to the presence

of this metal in the form of a nitrate.

Strontium, which is, chemically speaking,

the brother of barium, is even more rare, but
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is used in large quantities in the manufacture

of red fire. A small quantity of a salt of this

metal, when volatilized in a flame, imparts a

magnificent crimson color to it which can be

obtained by no other substance. The nitrate

of strontia is the salt most commonly used for

this purpose. It is a curious fact that the

spectroscope shows that the light from incan-

descent strontium also_ contains a large pro-

portion of blue rays, which are, however,

masked b)' the much greater brilliancy of the

red ones.

Magnesium, formerly very rare, has recently

become a comparatively common metal. It

burns in the air with an extremely brilliant

light, which is very rich in actinic, or chemi-

cal rays. This property renders it useful

in photography, and fine pictures can now

be obtained at night or in dark rooms by the

"Hash" of a few grains of the powdered
metal blown through a flame.

Cadmium is a metal resembling zinc, and

usually occurring in the same ores. It has a

limited but important use in the arts as a

constituent of the fusible metal usAl for mak-

ing low-water plugs in boilers, and automatic

sprinklers for factories, where the metal melts

and allows a water-valve to open when the

temperature reaches a certain point. An

alloy composed of three parts of cadmium,
four of tin, fifteen of bismuth, and eight

of lead, melts at about 160° F.—much below

the boiling-point of water. Sulphide of cad-

mium is of a brilliant yellow color, and is

used by artists as a pigment.

Cerium is a rare metal of the aluminium

group, which is of value only from its sup-

posed medicinal properties, being considered

by some physicians to be of great value in

certain forms of nausea.

Vanadium is now used in considerable

quantities in dyeing and cloth-printing works,

on account of the remarkable oxidizing prop-

erties of some of its compounds. It not only

changes chloride of aniline into aniline black,

but retains the power to an unlimitetl extent,

so that a small quantity of vanadium salt will

produce an indefinite quantity of aniline

black. It seems to be alternately reduced

and oxidized, thus acting as a carrier of oxy-

gen to the aniline, but its peculiar action is

not well understood. A few drops of vana-

date of ammonia added to a decoction of galls

forms a very fair black ink, which, however,

soon fades into a permanent brown color. It

is a quite uncommon metal, and the principal

source of supply is from the slag of the

Creusot steel works in France, which con-

tains two per cent, of vanadic acid.

• The salts of a metal called tungsten are

used to render light cloths uninflammable.

A very superior quality of steel is also ob-

tained by alloying it with a small quantity

of the metal. The "Mushet" steel is pre

pared in this way.

Iridium is usually associated with platinum,
and is even more infusible and insoluble,

besides being very much harder. By com-

bining it with a small amount of phosphorus
it becomes more fusible, without losing much
of its hardness. The so-called "diamond"

points of gold pens and stylographs are made
of this metal, and it has now replaced agate
for the knife-edges of chemical balances,

and in other scientific apparatus.

Zirconium, or rather its oxide zirconia, has

recently found an extensive application in the

manufacture of the "hoods" for the Wels-

bach incandescent gas lights. This oxide,

when heated in a gas flame, glows with a

pure, steady, white light, equal to that of the

incandescent electric lights, and costing much
less.

Selenium is not a metal, but belongs to

the sulphur group of elements. We must

mention, however, the wonderful property by
which its electrical conductivity varies accord-

ing to the amount of light falling upon it,

just as the chemical relations of silver are

altered by the same means. By this power
Professor Bell was enabled to construct an

optical telephone, and actually transmitted

words and sentences between two distant

points which were not connected jn any

way except by a beam of light, which faith-

fully carried the vibrations of his voice to a

selenium disk, by which they were trans-

formed into electric energy and reproduced
in an ordinary telephone. Whether we shall

ever be able to see our friends at a distance,

as we now talk with them, is exceedingly

problematical ; but if we ever do so, it will

doubtless be through this mysterious connec-

tion between light, electricity, and the element

selenium.

[Original in Popular Science News.}

TWO CARBON COMPOUNDS.
BY GEORGE L. BURDITT.

Besides the three allotropic forms in which

carbon occurs, it is found in a number of important

inorganic compounds, a few of which are quite

common, and at the same time quite interesting.

One of the commonest of these compounds is car-

bonicdioxide (CO2), sometimes called carbonicanhy-

dride, or carbonic acid gas. This is formed when
carbon is burned in air; but the best way of obtain-

ing it for laboratory use is by the action of a strong
acid upon calcic carbonate, the calcic carbonate

being in the form of pure chalk or marble. The

process is carried on in a retort or gas-flask, and the

following reaction takes place, if hydrochloric acid

is used :

CaC03+2HCl=CaClj-l- HjC03=CaCl2 + H2O + CO2.

The CO2 may be collected over water, or by dis-

placement of air in the receiving vessel, it being
heavier than air.

Under ordinary conditions, COj is a colorless

gas, having a slight acid taste and odor, and is

heavier than air. It will neither burn nor support
combustion. This may be illustrated by a simple

experiment. CO2 is generated, and a tumbler is

put into it in the same way it would be into water.

When taken out again the tumbler is apparently

empty, but is really full of the gas. The CO2 is then

poured upon a lighted candle, in the same way as

water would be, and the flame goes out. But CO2 is

not the only gas that acts in this way, and so a

special test is necessary. When lime-water is

shaken with CO2 a white precipitate is formed, and

in this way its presence may be detected. Besides

being heavier than air, CO2 does not diffuse very

readily, and has a tendency to sink, often settling in

old cellars, mines, vats, etc. It does not support
life any more than it does combustion, and men

going down into cellars or mines in which it has

settled are frequently overcome and die before help
can reach them. Therefore, it is always wise to

lower a lighted candle into such a place before

descending. If the candle burns, the air can be

breathed with safety ; if not, the air is dangerous.
Carbonic dioxide is deadly because it acts as a

poison when breathed into the lungs, acting directly

upon the blood. Striking examples of this may be

seen at the Grotto del Cane, a small grotto in

Southern Italy, partly filled with CO2 gas. A man

may stand upright in this grotto and not be affected,

because the gas extends no higher than his shoulder;
but a dog, when thrown in, is almost instantly
killed. Another example is the Vale of Death,
near Batar, Java,

—a sort of valley filled with CO2.

Upon looking into it, the spectator sees the ground
strewn with the bones of animals and birds which
have unconsciously entered and been overcome.

CO2 is a difficult gas to condense. It is soluble in

about its own bulk of water, but more is absorbed

under pressure. The gas escapes with rapid effer-

vescence when the pressure is removed. Water
thus charged is known as soda water, and the excess

of gas forced into the water gives the agreeable
taste. And here it maybe noted that carbonic acid,

although poisonous when breathed into the lungs,
is harmless—and sometimes even beneficial—when
taken into the stomach. A solution of CO2 in

water—HaCOs in the above reaction—gives a weak
acid reaction ; but the acid is very unstable, and
breaks up into water and carbonic acid gas, as

shown by the reactions. Although a weak acid, it

forms an important class of salts, called carbonates.

All carbonates dissolve in dilute nitric acid, with

brisk effervescence, and those of the alkaline metals

are soluble in water.

Besides the sources already described, carbonic

dioxide is formed in great quantities in nature.

1. Great quantities are formed by the respiration
of men and animals, the proportion in respired air

being from three to four per cent. This free CO2
does not injure anyone, because there is so little

of it, and because the air, which is always in motion,
diffuses it. Plants absorb the C to form their

tissues, and give oft" the O2, which is necessary to

sustain animal life.

2. CO2 is also formed in the fermentation

of beer, champagne, and some other liquors, and
causes their sharp taste. It is formed in the process
of bread-making from yeast or baking-powder, and
rises through the dough in bubbles, causing the

bread to rise.

3. In burning lime in the lime-kiln, the heat

drives off great quantities of carbonic oxide from
the limestone, and it escapes. This process goes
on under ground as well as above. In certain

volcanic regions subterranean heat acts upon lime-

stone, setting free large volumes of this gas, which
finds its way into the atmosphere through the craters

of volcanos or fissures in the earth. The springs
in such places are sometimes strongly charged with

it, the gas escaping with effervescence when the

springs reach the surface.
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4. It is also formed in enormous quantities. b^
tiie deca^y of animal and vegetable matter. It is

often found in spring waters, where it is formed by
oxidation of the animal and organic matter held in

solution by the water. If the spring rises through
a sandy district, where vegetation is scarce, there

will be very little CO2 in the water; but if the

spring flows from a well-cultivated district, the

amount will be considerable.

CO2 may be solidified, and when solid looks like

snow. When in this condition it will produce
violent burns if pinched or mixed with ether and

brought in contact with the skin.

If carbonic dioxide is heated with potassium, its

oxygen is entirely taken away; but if iron or zinc—
metals having a weaker affinity for oxygen than

potassium
—be used instead, only one-half of the

oxygen is absorbed, leaving a new gas called car-

bonic oxide (CO). This may also be obtained by

passing steam over charcoal heated to redness, free

hydrogen also being formed, (C-|-n20=CO+Il2).
Carbonic oxide is formed in considerable quanti-

ties by combustion in stoves and furnaces. In an

open fire, burning quietly without smoking, a flick-

ering blue flame is seen, which is due to the forma-

tion of CO. In such a fire, CO2 is first formed at

the bottom of the grate, but as this travels up

through the red-hot coke, it combines with more

carbon, giving up one-half of its oxygen, and

becoming CO. Meanwhile, the carbon of the fuel

with which the detached oxygen has combined,
furnishes an equal volume of the same gas. The
hot carbonic oxide ignites as soon as it comes in

contact with the air passing over the upper surface

of the fire, forming CO2 again.

Carbonic oxide is a transparent, colorless gas,

with a faint, oppressive odor, and a specific gravity

much below that of CO2. It is very slightly soluble

in water, and condensed with great difficulty. It is

poisonous even when mixed with large quantities

of air, and, if breathed, produces a peculiar head-

ache. It does not support combustion, but burns

with a pale, bluish flame. Water gas is,, largely

carbonic oxide, with small amounts of other sub-

stances.

Although CO2 and CO diflTcr widely in properties,

they have been found to consist of the same ele-

ments, the proportion of oxygen only differing in

each case.

ABORIGINAL CARPENTRY.
.In speaking of ancient American tools, Mr. H. F.

McLeod, of the Smithsonian Institute at Washing-

ton, recently said : "Aboriginal carpentry was the

chief trade of our predecessors on this continent.

The Indians and the mound builders had a very

good idea of wood-working. You will see even now
some very pretty joining done by Sioux Indians.

Their tent poles make a fit which many a white

carpenter would not try to better.

"The best carpenters, of course, were the

Aztecs, who had arrived at quite a high stage of art,

and whose tools, although they knew nothing of

steel, are really excellent. We have a few of their

tools at the Smithsonian, but the best collection is,

of course, in the City of Mexico. The material

used was almost wholly glass, especially for the

finer parts of their wood cutting. To chop trees

they used flint axes, and for the rough hewing out

of logs the same, but when it came to the accurate

fitting in of the hewn timber, they handled glass

knives, chisels, and saws very deftly and with beauti-

ful results. There is a ceaba wood post in Wash-

ington with hieroglyphics and faces cyt upon it all

with glass. You can see bits of the original chisel

still sticking in a corner of the wood, where it broke

off three centuries ago under the hand of the work-

man. The Aztecs knew how to make a very good
and manageable glass, and their best cutting blades,

swords, daggers and spears, saws, chisels and axes,

were made of it. When the edge dulled they broke

it from the end instead of sharpening it, and got a

new cutting line.

"You can see a great deal of aboriginal carpentry
still in use among the Moqui Indians of the United

States. Of course they use our tools now, but they
follow their old patterns. They know how to make

ladders, and they swing their doors on hinges from

the top, and they know how to mortise timbers—
knew liow long before Columbus landed in Amer-
ica. Of course they use our tools differently from

our way. The chisel they push rather than ham-

mer, and they work the board up and down on a

fixed saw rather than the saw on the board, and

withal they get creditable results. The frame work
in the Pueblos is quite as honest as an3'thing we
have in America."

INDUSTRIAL MEMORANDA.
A Novel Industry is to be introduced into Leeds

by the opening of an establishment for boatmaking,
on a patent system, which consists of the stamping
out of a boat from a single plate of soft steel.

Of course only small craft, such as rowing boats

and steam launches, can be made by this process.

A New War Rocket has been tried by the troops
at Aldershot. It is called a "smoke rocket," and

is used to screen the advance of a body of troops. A
battalion of infantry advanced under cover of the

rockets against Jubilee Hill, which was held by a

stronger body of infantry. The experiments were
of a successful character.

A Remarkable Railway.—The most remark-

able short line of railway in the world is probably
the submerged railway at Onton, near Bilbao.

It runs down an evenly sloping shore in double

line to a distance of 650 feet, and has been con-

structed by a Spanish engineer for the sole pur-

pose of facilitating the shipment of iron ores. The

only car is a massive iron tower on wheels, in the

shape of a pyramid, rising seventy feet from the

track. Upon the platform of this tower the ores are

placed, and thus they are conveyed to the vessel
;

the pyramidal car, whose wheels are always under

water, returning automatically as soon as its

cargo has been mechanically shot into the ship's

hold.

Coca in Bolivia.—The cultivation of ErythroTy-
lon Coca, as carried on in Bolivia in the present day,
does not appear to differ from that which prevailed

previous to the conquest; and the province of

Yungas de la Paz is that which, since the Spanish

occupation, seems to have supported the most con-

siderable plantations. All the slopes of the mount-

ains, below an elevation of 7,000 feet, are literally

covered witli them, and the traveller has continually
in view the factories, or haciendas, where the leaf is

prepared. The first gathering which takes place in

a coca plantation is at the expense of only the lower

leaves of the shrubs, and it is therefore called qitita

calzoii {quita, to be rid of, and calzon, pantaloon).
The leaves of this gathering are larger and more
coriaceous than those of subsequent collections, and

also have less flavor. They are mostly consumed
on the spot. All the other gatherings go by the

name of mitas, and take place three times, or,

exceptionally, four times, per annum. The most

abundant harvest is that occurring in March, that

is, immediately after the rains; this is the miia de

marzo> The most scanty is that which takes place

at the end of June or beginning of July, and which

is called mitade San Juan. The third, named riiHa

de Santos, is made in October or November.

Tlje Qut-Door morld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Associatio>

[P. O. Address, Pittsfield, Mass.]

SOME NOTES .ON THELYPUONUS
GIGANTEUS, LUCAS.

Thelyphonus giganteus is an arachnid, of the sub-

order pedipalpi. It belongs to the family phrynida;

(whip-scorpions.) The genus Thelyjikonus is char-

acterized by an oblong body, usually ending in a

slender, many-jointed filament; and the specific

name, giganteus, evidently signifies that this is the

largest of its kind. The anterior pair of legs are

very long and slender, much more delicate than the

others, while the maxillary palpi are very large.

The -abdomen is twelve-jointed. This creature

inhabits Mexico—and Mexico is not to be envied,

for, all things considered, he is about as repulsive
as any living thing you will find in a long day's
travel. He is at home in the country, under some

large stone, although now and then one ventures

into town, where he causes great consternation in

whatever house he enters. When surprised by the

sudden removal of his sheltering stone he at once

notifies you-of liis presence and of his resentment

by erecting his caudal appendage, and gently

imparting to the atmosphere an efliuvium which,
if your olfactories are not under perfect control,

will turn you inside out. The natives call him

"vinagrou," which seems to mean "the vinegar

bug;" but this fellow's "vinegar" would have to

be diluted several thousand per cent, with water, in

combination with a powerful deodorizer, before it

would be ready for table use. I was told that he is

poisonous, but the Mexicans think every "creeping

thing" is poisonous—even the harmless little liz-

ards. He certainly cannot sting with his tail, as it

is too flexible, and I think that he must either bite

like a spider, or overcome his victims by his " vine-

gar." I captured a few with difficulty in this

way: I always carried a tin box with me during

my mountain tramps. I set this on the ground
uncovered. Then I cut a long switch, leaving a

few leaves on at the end. Carefully raising a stone,

I found beneath it a gigantic thelyphon, and started

him up with my switch. He crawled upon the

leaves, and I then transferred him easily to the box.

Then a little alcohol poured over him gave him a

complete bath, quieted his nerves, and prepared ;

him for safe exhibition to my friends. I never

found any on the Pacific slope, but invariably on 1

what arc known as the Chihuahua table-lands, also

called "the cold country." My largest specimen
was captured in the city of Chihuahua.

E. WlLKIN.Sf)N,

Secretary Chapter 537, A. A., Mansfield, O.

SNAKES SWALLOWING THEIR YOUNG.
One of the facts settled beyond controversy by

members of the A. A., if, indeed, it were not deter-

mined long ago, is that, under certain, circum-

stances, snakes swallow their young, and allow

them to emerge again from their retreat when the

occasion is by. No less' than six members of the

A. A. .sent us records of their own observations,

which were published from time to time in the

Swiss Cross, (notes 115, 189, and 236.) These notin

were as follows :

A. While hunting last September with .several

companions, on the big marsh in Fairfield, we saw

.some little snakes near a creek, and; wishing to get
one of them, I asked the boys to help me catch one.

Just then one of the boys saw the old snake, and

told us to look out. We all stopped and looked at
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the old snake, and then, to our surprise, one of the

little snakes crawled down the old snake's throat,

the second one did the same, and the third would

have followed if we had not interfered.—Edward

L. Fox, Vice President Chapter 404, Baraboo, Wis.,

January, 1888.

B. While walking in a vacant lot near my home,

I started from a pile of leaves a garter-snake about

fifteen inches long. A man who was working there

struck the snake to kill it, when I saw four or five

little snakes, about three inches in length, run out

from its mouth into the grass. I was standing very

near, and could not have been mistaken.—Kate

Brower, Pittsfield, Mass., January, 1SS8.

C. Papa says that about thirty-five years ago, in

haying time, he cut a garter-snake with a scythe,

and, seeing little snakes, he cut the mother clear

open, and got seventy-four young ones. They were

all about six inches long. They were not tangled,

and tried to wiggle away, but the hot sun soon

killed them. They were little garter-snakes.
—Emma

Heilman, Kittaning, Penn., July, 1888.

D. When a child, I was running along a foot-

path and came suddenly upon a snake, lying in the

path, while five (I think) little snakes played around

her. In my terror I sprang over the creatures, ran

a few steps, and then turned to look behind. I

turned in time to see the large snake open its

mouth very wide, while the little ones, every one

of them, ran down her throat.—Clara C. Smith,

Berlin, Conn., August, i88S.

E. Going along the bank of a creek in Moscow,

Livingston Co., N. Y., I saw a black-snake about

two feet long. As I approached I .saw a number
of little silvery snakes squirming about, which, on

my nearer approach, ran to their mother, who

opened her mouth, down which they ran. I called

to one of the farm-hands, who came and killed the

snake, and then cut her open, whereupon at least a

dozen little ones ran out. They were about the

length of a lead-pencil, but not so large round.—
J. S. Tryon, Jr., August, 1888.

F. In 1883, while strolling through the woods on

Grand Island, I came upon a number of what I

supposed to be garter-snakes. As I raised my stick

to kill one, which was about two feet long, it sud-

denly opened its mouth, out of which crawled two

small snakes, about six inches in length. I killed

them both.—Edward Weber, Chapter 132, Buffalo,

N. Y.

These notes I reproduce here together, as intro-

ductory to the following, which comes from another

member, who wishes only initials given :

A snake, to my mind, is not a pleasant thing to

write about, but when we undertake to study the

animal creation we must not be governed by antipa-

thy or disgust. The ancient mythology found a

symbol of eternity in the serpent, because, with its

tail in its mouth, it represented endlessness; but to

a child in modern days, a snake is the symbol
of deadly venom, lying in flowery woods and shady

lanes, and this feeling grows with our growth in

many cases. This is no mere superstition, no mere

legend; the snake is a horrible and deadly thing,

although there are some harmless varieties. It is

the symbol of venom and enmity to mankind. But

in regard to the question. Do snakes swallow their

young.' It was a tradition with our family when
we were children that snakes swallowed their young
for the purpose of taking them about with them.

We were very much afraid of being suspected
of falsehood by our parents, and therefore did not

tell all the strange and marvellous things we saw in

our rambles in the woods, for our parents knew how

prone children are to dwell on the marvellous and

draw on the imagination ;
but we knew that little

snakes were sometimes in the bodies of snakes that

were killed. Our father was very careful in his

observations and accurate in his statements. One

day, when he returned from a walk, he said he had

seen a strange thing : a large garter-snake was lying

in his path through the woods, and near it were

several little snakes, and while he stood looking

and preparing to strike, the large snake opened its

mouth and the little ones darted down its throat,

after which it moved quickly away to a hiding-place.

11. V. A.

WANTED—ADVICE ABOUT TRAPS.

Wycliffe College, Toronto.

One division of the Pictou fauna to which I have

never paid any attention, and which I should much
like to study, is the mammalia. I thought to make
a beginning last summer, but was stopped at the

outset by the fact that, with the exception of the

ubiquitous red squirrels and a common meadow-

mouse or two, I could obtain no specimens. I

made a few attempts with traps, but not even- a

squirrel or a mouse deigned to enter one. I greatly

wish that some practical student and collector

of small mammals—such as are found in settled

districts—would tell me through your columns how
to collect specimens of mice, shrews, moles, chip-

munks, flying-squirrels, weasles, woodchucks, bats,

etc. I know of the existence of these creatures in

Pictou by hearing about them from the country

folk, and by seeing them skurry away from me now
and then when I happen on them in the fields,

or from seeing their mangled remains brought in

by the dog or cat. Books on collecting seem to

consider it sufficient to remark that most mammals
must be trapped, but it is altogether beneath their

dignity to mention details so trifling as the kind

of traps to use, where to set them, or how to bait

them. Yours sincerely,

W. Sheraton.

[Will some one kindly send us an answer.'—
Editor.]

*^*-

A GOOD PLAN.
The following programme, which Chapter

21S, Cornwall, N. Y., has followed during
its summer meetings, combining each week a

formal paper, a discussion of notes of per-

.sonal observation, and a session of united

laboratory work, is helpful and suggestive :

PROGRAMME OF STUDY FOR JULY.

July 3.
—Papers" Mountiiin Formations in Vicinity."

• Note-books—Observations from Nature.

Special Study—Single-celled Animals,

July ID.—Paper—" I.ocal Glacial Phenomena."
Note-books—Observations.

Special Study—Sponges.

July 17.
—Paper—" Fossil F'ormations in Vicinity."

Note-books—Observations.

Special Study—Corals.

July 24.
—Paper—*'

Magnetite Iron Mines in Vicinity."
Note-books—Observations.

Special Study—Starfishes.

SOUTHERN INSECTS.

I WISH to exchange insects found in this

vicinity for minerals.—C. M. Clark, Savan-

nah, Ga.
*•»

EXCELLENT CHAPTER WORK.

351, Newark, N. J., [B].
—Our President is Prof

George C. Sonn. The Chapter has increased from

sixteen to two hundred. These are divided into

four sections. The first has taken geology, and is

now taking chemistry ; the second is taking physics ;

and the third and fourth have taken physical geogra-

phy, and are now taking physiology. All have

weekly meetings. The. four sections have a joint

meeting once a month. There have also been formed

from the Chapter sections for the study of botany
and mineralogy. During the summer many iron

mines were visited, such as the Andover, Glendon,

Willis, Old and New Gen. Dickerson, Byram, and

others. All these are in Morris County, and the

members had their headquarters at Mount Tabor.

We also visited Tourne Mountain. Since Septem-
ber we have had a phonographic entertainment and

a lecture by Mr. Hammer, Mr. Edison's representa-

tive at the Paris Exposition. Qiiite a number were

at the joint New York and New Jersey Assembly.
We also went to Schuyler copper mine, at Bellville,

N. J., with the "Hill and Dale Club" on April 5th.

All the meetings are well attended, and all the sec-

tions report good progress.
—John D. Fitz-Gerald,

Jr., Sec.

397, New York, N. Y., [H].—Our meetings are

held fortnightly, the time being devoted to perform-

ing experiments by each member in turn, following
the arrangement of "William's Laboratory Manual
of General Chemistry." Every fourth meeting is

devoted to the examination of mineral specimens, a

certain number of them being placed on a table, to

be examined and classified by their physical proper-
ties. We are allowed the use of the school labora-

tory and geological cabinet. Our active membership
is limited by vote to ten, our ranks being full at

present with students of the two upper forms of the

school. We take the Popular Science News, and

are much pleased to have for our paper one which is

especially devoted to our chosen branch—chemistry.
We should be pleased to exchange methods of work
and organization with other school Chapters.—H.

Tiedemann, Sec. ;
Dr. C. E. Moore, Pres. Perma-

nent address, Agassiz Chapter, Columbia Grammar
School, 34 East 51st Street, New York City.

*^t-

This is an excellent time for organizing
new Chapters of the Agassiz Association.

All are invited, young and old. Circulars

and full details free. To every Chapter

organized during September, and mentioning
this offer, one of our beautiful engraved

charters, with portrait of Agassiz, will be

sent free. The usual price is seventy-five
cents. Address all communications to Mr.
H. H. Ballard, Pittsfield, Mass.

[Written for "The Out-Door World."]

ABOUT GRASSES.
BY ALFRED H. PETERS,

0/ the Agassiz Association,

A VERY wise countryman of ours once said that

"the first care of a man settling in the country
should be to open the face of the earth by a little

knowledge of nature—or a great deal if he can—
of birds, plants, rocks, and astronomy; in short, the

art of taking a walk." There is scarcely any intelli-

gent country boy to whose understanding, as regards
the first three of these, the face of earth is not, in a

measure, open. He knows by sight, if not always

by name, the greater part of the birds, beasts, rep-

tiles, and insects found in his neighborhood. He
can tell the difference between lime, slate, flint, and

granite. He knows by their familiar names almost

every tree and shrub, and, with the exception of one

order, of the more common sorts of herbs. But
of one order not only he, but his father, and probably
his sister who has studied botany, will generally be
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found to know very little. And this order is the

most common and most important of all—the dozen

or more of its species trodden every day under foot,

going by the general name, "grass." There are

about four hundred and seventy-five species of

grasses in the United States,—including the grains,

which are only improved grasses,
—whereof one-

third or more are found in New Yorlc and New
England. Those described in this article are the

most common ones.—the ones forming the bulk

of pasturage and hay. There is hardly a square

yard of old turf in the Middle or the Eastern States

which is not made up of a mixture of these grasses.

The difference between the blades of separate

species is often so slight that it is not safe for even

an experienced observer to try to distinguish them

by tiiat means alone. The rank growth of spring-
time looks everywhere the same; but, beginning
in the latter part of May, the meadows take on a

variety of form and color, which is continually

changing until the middle of July. During this

period most of the grasses are in flower. From the

same spot of earth shoot up slender stalks bearing

tiny blossoms,—purple, yellow, and white,—the

heads of which differ as much as an elm tree differs

from an oak. This is the time to study the grasses,

they being easily distinguished wlien in flower, at

which time the accompanying illustrations were

made.

Next to the little annual spear-grass, found about

our door-yards, the earliest to flower is the sweet-

scented vernal grass {Anthoxanthum odoratuni) , (Fig.

i), a small, delicate species, the only one of its genus,
with light green, open blades, and slender staJks

from twelve to fifteen

inches in height. Its

heads—looking like those

of small, beardless wheat
—are in bloom from a

little after the middle to

the end of May, in color

a kind of dull yellow or

buff. It is common in

old meadows and pastures

where the sod has been

long undisturbed, and

"comes in," as the farm-

ers say, of itself. When
wilted it exhales a rare

fragrance, somewhat like

—though more delicate—
that of vanilla. It is this

grass
—and not, as is often

supposed, the mililot, or

"sweet clover"^ which

gives the odor to new-

mown hay when cut from

old meadows. Cattle are

said to be not over fond

of it; perhaps because,

in common with most other four-footed creatures,

they prefer their food unflavored. Like many
other of our pasturage grasses, sweet vernal is

not a native grass, but one long ago naturalized

from Europe.
The widest distributed and most valuable of all

our pasturage gras.ses is that known as June or

spear-grass in the East, and blue grass in the West

and South, {Poa pratensis) , (Fig. 2). This native

American grass is the base of all our old seeded

meadows and pastures, as well as of the velvety

turf of our lawns and parks. It propagates itself

everywhere, driving out the coarser kinds sown for

hay, and increasing from the roots as well as from

the seed. So hardy is it that it appears to grow
underneath the snow, through which its purple-

green, spear-like blades may be seen pricking erect

Fig. I.

Sweet Vernal Grass,

Attthoxanthum odoratvm.

and vigorous, even in mid-winter. Its dense sod,

while affording the best of pasturage and hay, is, as

every farmer knows, the surest of fertilizers when
turned under and planted to Indian corn. The
blades of this grass are long, sharply keeled, of a

full green color, and very abundant. Its stalks vary
in height from one to three feet, and its open,

spreading heads flower, in New York and New-

England, from the first to the fifteenth of June ;
in

the West and South from two to four weeks earlier.

The flower is light purple, or lilac, and the panicle,

or head, partially closes after it is gone, often taking
on for a while a darker tint of the same color.

Fig. 2.

June or Spear-Grass,
J*oa pratenfiis.

At the same time that June grass blossoms, comes

orchard grass {Dactj/lis glomerata), (Fig. 3), a fine,

rapid-growing species, the only one of its genus,
and so unlike anything else belonging to the order

Fig- 3-

Orchard Grass,

Daclylis glomerata.

that no one can mistake it. This grass was intro-

duced from England, where it is often called " cock's-

foot grass," from the shape of its flower-head. The

blades are of a dull, bluish-green color, very long,

open, and abundant, and for rapidity of growth
equalled by none other. The stalks vary in height
from two to four feet, and the flower-head consists

of from six to eight large, alternating clusters

of spikelets, the lower one of which projects some
distance beyond the others. The color of the

flower varies from lilac to a straw tint. This grass,
from its rapid growth, on fertile soils easily affords

two crops of hay. It has been a favorite in the

West rather than in the East, where, however, it

has of late years become quite common.

By the middle of June begin to open the large,

spreading heads of tall or meadow fescue, sometimes
called "green grass" and "corn grass," {Festuca

tlatior), (Fig. 4). A few days later are seen the

flowers, yellow in color, upon the disappearance
of which the head closes gradually up again, and

begins to curve downward, heavy with the fast-

ripening seed. The blades of this species are long,

open, and abundant, of a glossy, pure green color,

making excellent pasturage or hay. The stalks

vary in height from one and a half to three feet,

and are seldom erect, owing to their slender body
and the bulky panicle which they sustain. By the

second week in July the heavy, grain-like heads,
filled with ripened seed, are seen drooping over the

wagon-track in highways and along the margins

Tall or Meadow Fescue,

Festuca. eltttior,

Var. I.

Fig- 4-
Tall or Meadow Fescue,

Festuca eUitior,

Var. 2.

of grain-fields. Tall fescue appears to have two
well-marked varieties, which some botanists con-

sider to be distinct species. Illustrations are given
of both. The smaller variety, besides flowering a

few days later, is in every way more delicate, as well

as less abundant, than the other. The two varieties

are always found growing together, and appear to

thrive in the shade better than any other pasturage

grass. This is also a European grass, but was very

early naturalized, being found in almost every door-

yard, roadside, and meadow of the Northern United

States. The seed of tall fescue is seldom or never

sown by farmers, though it is worth their while to

try it. It is easily grow-n, and would be sold for a

low price were there any demand for it.

[Concluded in next number.]

Among the loveliest of plants are the "
fairy lilies"

(zephyranthes or Amaryllis aiamasco), with their

deep pink flowers.
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Certain foolish enthusiasts have recently

attempted to inaugurate another crusade

against the practice of vivisection, or, to

define it more truthfully, the performance
of physiological experiments upon living

animals. An appeal has been made to the

public, and the old familiar lies regarding
the " unmentionable cruelties" performed by
students of physiology, who are described as

little better than fiends incarnate, are once

more paraded beforfe the readers of such

periodicals as have admitted them into their

columns for the sake of filling space during a

dull season for news. As is doubtless well

known to all the readers of the Science

News, living animals are almost always put
under the influence of ether before such

experiments are performed, and instantane-

ously and painlessly killed upon their com-

pletion. The value of these experiments to

the human race is beyond computation, and

pne c*n hardly undergo the simplest form

of medical or surgical treatment without

reaping the benefits of the knowledge thus

obtained. A single human life, even that of

a President of a Society for the Prevention

of Cruelty to Animals, is of more importance
than that of all the dogs, rabbits, and frogs
that have ever come under the hands of the

vivisectionists. Humanity to animals is a

commendable and noble trait, and it is most

unfortunate that the organizations for its

encour9gen)ent should be controlled by igno-

rant fanatics, and cranky old women of both

'sexes.

Professors Langlev and Very have

published {American Journal of Science)
some very interesting investigations upon the

light emitted by the firefly and similar ani-

mals. Briefly stated, they may be said to

tliave proved that the light of the firefly is not

raccompanied by any appreciable amount of

heat ; that is, the entire energy produced by
the organism of the animal is converted into

light, while in the flame of an Argand gas-
burner much more than 99 per cent, of the

total energy producetl by the burning of the

gas is transformed into heat only, and is thus

wasted. So if we could transform the whole

'energy of the gas flame into light, our gas

LJbills would be reduced to an inappreciable
annual amount. Inasmuch as Nature has, in

the case of the firefly, produced a light at an

expenditure of energy of about one four-

hundredth part of that expended in a candle

flame, it is not unreasonable to hope that a

^method may yet be discovered by which we
talso may obtain an enormously greatsr amount

of light by our present methods, without any

corresponding increase in the expense.

A NOVELTY in New England meteorology
was a typical western cyclone which passed

over a portion of the city of Lawrence, Mass.,

on the morning of July 26th, causing great

destiiuction of life and property. The weather

was warm and rainy, and about nine o'clock

dark clouds appeared in the southwest, and

shortly a terrific blast of wind occurred,

which completely devastated a tract of coun-

try several rods wide for a distance of about

a mile. Every house on one street suflered

more or less, some being unroofed, others

losing their side walls, while one building

was turned completely over. One large,

well-built house was completely transformed

into kindling-wood in an instant, while another

one not ten feet away suflered no injury beyond
the loss of a chimney-top. Another house

was lifted oft' of its foundations, and set down

again overhanging the cellar walls, without

further damage, many of the panes of glass

in the windows, even, remaining unbroken.

A fine plantation of trees was utterly ruined,

the large trunks and branches being tangled

and twisted together like a skein of thread.

Occasional gales of wind have been noted

in New England before, but this exceeded all

previous ones in force and dcstructiveness,

travelling, as it did, through a thickly inhab-

ited section of country.

The execution of the murderer Kemmler

by electricity, at Auburn, New York, was

successful from a scientific point of view,

although from the published reports it would

appear that certain changes should be made

if this method of execution is to be used

on future occasions. It is beyond question

that the criminal suflered no pain whatever,

and that death was practically instantaneous,

although a second application of the current

was necessary to suppress certain involuntary

movements of the body, which might or

might not have resulted in a return of anima-

tion. The sensational accounts in the daily

papers are unworthy of the slightest consider-

ation, and, in fact, many of them show from

internal evidence that they were prepared
beforehand to be used in any case. Even

under the conditions necessarily present in a

novel and previously untried experiment, we
think that the execution was less revolting

than an old-fashioned hanging. The taking
of human life is a terrible necessity ; but

it Is a necessity, if society is to be pro-

tected from those who would destroy it, and

the instinct and right of self-preservation is

paramount above everything else.

<
A WESTERN correspondent, writing in

regard to the use of salicylic acid as an agent
for preser'ving food, says that it is extensively

used in his section, and, speaking of the pro-
hibition of its use for such purposes by the

French government, inquires as to whether

any injurious eft'ect upon the health is likely

to occur from its use. The question is an

important one, and does not seem to have

ever been fully settled. Salicylic acid is cer-

tainly not a poison, and it is doubtful if the

small amount used in preserving food would

do any particular harm. Still, the substance

has well-marked medicinal qualities, and the

continued daily consumption of even small

quantities is not to be recommended. We
do not attach much weight to the prohibition

of the French government,—sanitary matters

are becoming a fruitful field for the profes-

sional politician,
—but the subject is a most

important one, and worthy of a careful and

impartial scientific investigation.

A MUCH more dangerous adulteration of

food is found in a baking-powder sold under

the name of " French Tartar," which, accord-

ing to the American Analyst., contains vary-

ing amounts of oxalic acid as one of its

ingredients, some samples showing as much
as 40 per cent, of this extremely poisonous
substance. If these statements are correct,

no punishment would be too severe for such

criminal ignorance or recklessness . as has

been shown by the manufacturers. In any
case there is nothing to be gained by buying

cheap baking-powder, and the only safe way
is to use that prepared by firms of well-

known reliability, even if the cost of such

powder is slightly higher than that of unknown

strength and composition. It is, however,

only fair to say that the powder above referred

to has been certified by a firm of New York
chemists to be "free from adulterants."

The probable future pollution of the water-

supply of many New England cities threatens

to become a very serious matter. The whole

country is dotted over with lakes and ponds
of the purest water, many of which have

been utilized to furnish a supply to the neigh-

boring communities. But, as the population
has increased, the watersheds of these bodies

of water have become more thickly settled,

and, with utter recklessness and disregard for

the rights of others, the drainage of houses,

barns, pig-pens, and manufactories is allowed

to flow unchecked into them, rendering the

water both distasteful and dangerous to health.

The water-supply of the city of Boston has

been seriously aflected from this cause, and,
with the increasing growth of the smaller

cities and towns, the evil bids fair to be an

increasing one. All legal measures have

hitherto proved ineffective to stop this pollu-

tion, and every year renders a solution of the

water-supply problem a more difticult one.

A preliminary announcement of what

may prove to be a most remarkable medical
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discovery was made by Dr. Koch at the

recent Medical Congress at Berlin. He
stated that he had not only succeeded in con-

ferring upon guinea-pigs, which are known
to be peculiarly susceptible to tuberculosis,

perfect immunity against that disease, but

had also discovered means of arresting the

growth and multiplication of tubercle bacilli

after inoculation. If he should be equally

successful in preventing and arresting tuber-

culosis in man, it was not too inuch to hope
that means would be found for successfully^

combating other diseases. If Dr. Koch's

future investigations confirm the results al-

ready obtained, his discovery will be of equal

or even greater importance than that of vacci-

nation as a protection against small-pox.

There have, however, been so many alleged

specifics brought forward lately as a cure or

preventive for consumption, that we are in-

clined to wait for furtiier developments before

forming any opinion as to the value of the

new method of destruction of the tubercle

bacilli.

A RECENT number of the Science News

(March, 1890) contained an account of some

peculiar crystalline hailstones which fell in

Russia. A similar phenomenon recently

occurred in this country, at Holderness,

N. II., where, during a severe hailstorm last

July, many of the stones proved to be sharply

defined crystals having the form of a double

hexagonal pyramid, resembling dodecahedral

quartz, while others were rounded and flat-

tened, and some had a spherical nucleus with

small, partially formed crystals projecting

from it. As the formation of a crystal

usually occupies a considerable length of

time, the occurrence of these hailstones only-

increases the difficulty of suggesting a rational

theory of the method of their formation.

THE ALCOHOLS.
An alcohol may be broadly defined as a

compound of carbon and hydrogen, in which

one atom of hydrogen (H) has been replaced

by the radical hydroxyl ( HO) . Thus common
alcohol is derived from the hydrocarbon
ethane (Cjll,i), which may be represented by
a structural formula as follows :

H H
I IH—C—C—H
I I

H H

Replacing one H by H-O, we have

H—C

H II

C—O—U or CsHsOH

H H

Methyl alcohol, or wood-spirit, (CH:jOH),
is derived from methane, or marsh-gas, (CH4) ,

in a similar manner. Numerous other alco-

hols have been prepared from the hydro-

carbons of the marsh-gas series, the one

best known being amylic alcohol, or fusel

oil, (CjHiiOH), which is often present
in distilled liquors, and, when occurring in

any notable quantity, is a very deleterious

and unwholesome ingredient.

The alcohol used in the arts is always
obtained from glucose by a process of fer-

mentation, but it has also been made in the

laboratory by the direct union of its elements,

thus proving the connection between the so-

called organic and inorganic bodies, and

showing that a living plant or animal is not

necessary for the formation of the first-named

class, as was formerly supposed.
A curious property of alcohol is that

of uniting as a whole with certain crystalline

bodies, just as water does when in the condi-

tion of water of crystallization. Calcic chlo-

ride unites with alcohol in this way, form-

ing an alcoholatc, with the formula (CaCl»)

4(C.,H„0).
Each alcohol, by further oxidation, is trans-

formed into a substance known as an alde-

hyde, but which is of interest only from* a

theoretical point of view. Common alcohol,

for instance, (CjH.-.OH), is converted into

ethylic aldehyde (CHaCOH) by removing
two atoms of hydrogen. A still further oxi-

dation converts the aldehydes into acids,

many of which are of much importance.

Ethylic aldehyde, (CHaCOH), for example,
is easily oxidized into acetic acid, (CH3CO
OH), which is the acid present in vinegar.

Butyric acid, from butyl alcohol, is too often

present in rancid butter ; while the medici«al

value of valerianic acid is well known. The

fatty acids used in soap and candle-making
also belong to this family or series.

Sulpliur and oxygen are closely related

chemically, and often replace each other in

compounds of a similar nature, and so we
find alcohols in which tlie atom of oxygen is

replaced by one of sulphur. The best known
of the.se is mercaptan, (CjHiiSH), correspond-

ing to common alcohol. It unites directlj-

with mercuric oxide to form a solid body,
whence its name

;
but its most evident char-

acteristic is its horrible odor, which renders

any investigations upon it a form of scientific

martyrdom .

Returning to the ba.se of common alcohol,

ethane, (C^Ho), there would seem to be no

reason why two atoms of hydrogen might not

be repUiced by an equal niunber of hydroxyl

radicals, and we find that such is the case.

These diatomic alcohols—or glycols, as they
are called—arc well known, but are rather

difiicult to prepare, and have no practical

value. Ethylene glycol (C2H4 [OH],,) cor-

responds to common alcohol.

If we replace three hydrogen atoms of the

original hydrocarbon by hydroxyl, we obtain

a class of triatomic alcohols, or glycerines.

Common glycerine is a triatomic propyl alco-

hol, (C3H5[OH]a), and is the only one of the

series having any particular value.

Hexatomic alcohols, containing six hy-

droxyl radicals, are known, the most familiar

being the sweet principle of manna, or man-

nite, (C6H8[OH],i).
Carbolic acid, or phenol, is really an alco-

hol, derived from the benzol or aromatic

series of hydrocarbons ;
benzol (dHc) giving

phenol (CcHr, [OH] ). Like common alco-

hol, phenol may be oxidized further to an

aldehyde and an acid, the latter being the

well-known benzoic acid.

The hydrogen atom in the hydroxyl can

also be replaced by other atoms or radicals.

A most important instance of this is shown
in the manufacture of ether from alcohol,

where the hydrogen of the hydroxyl is re-

placed by another ethyl radical
; thus alcohol

(C^HjOH)= ether (C.Hs, O, CiH,,) . In the

commercial manufacture of ether this reaction

is accomplished by the action of sulphuric
acid upon alcohol.

We have given above only a ver^' few

of the transformations and derivatives of the

bodies known as alcohols, but thej are suffi-

cient to show their chemical importance, and

al.so to give a glimpse at the most difficult

and complicated subject of organic chemistry.
We might have spoken, in addition, of the

primary, secondary, and tertiary alcohols,

and their normal, iso, and para modifications.

When we consider that these numerous forms

are subject to every possible change in tiie

way of combination, substitution, and adtli-

tion of other elements and compounds of

elements, without altering the original radi-

cal, or skeleton, on which the molecule is

built up, we can begin to realize what an

infinite number of combinations of carbon,

hydrogen, and oxygen are possible, and that

when we have, apparently, analyzed a body
into its ultimate elements, we have only just

begim to comprehend the mystery sinround-

ing its formation and existence.

fOrijjin.iI in Popular Science News.\

BRIEF STUDIES IN BIOLOGY.
BY PROF. JAMES H. STOLLER.

v.

THE ST.\RFISH.

It is well known that the ocean is a.s populous
with living creatures as the land; but few have

opportunities of acquainting themselves with the

inhabitants of this great realm. The appearance
of the starfish, however, is quite familiarly known.

Everyone who has been at the sea-shore has been

interested in observing the curious five-fingered

creatures that cluster at the bottom, just below low-

tide mark. Those who have not had an opportunity
of observing them in their native domain have seen

! specimens in museums or private collections, pre-

served in alcohol or in a dried state.

Under the popular name of starfish are included

many genera and species, differing considerably in

respect to secondary characters. Tiie common five-

rayed star, Asterias vulgaris, found everywhere on

our northern Atlantic coast, is a good type of the

order. Of this species there are several varieties ;
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specimens varying in size from a diameter of two

inches to a foot, and in color from a jellovvish to a

reddish, are commonly met with.

We talie this animal as a representative of the

sub-kingdom Echinodermata, the fifth great branch

—in the order of our examination—of the animal

kingdom. It happens that a rather superficial

feature of bodily structure gives the name to this

group, namely, the spines which cover the body,

these being fancied to resemble, in the case of some

members of the group, (as the sea-urchins), the

quills of the porcupine, the name of which in

Greek is echinos. The name which Cuvier gave to

the animals now forming this group, namely,

Radiata, is a much better one, since the radiate

structure of the body is a fundamental feature.

But in Cuvier's classification this group included so

wide a variety of animals that later systematists

sub-divided it, making that section w hich possessed

carbonate-of-lime skeletons, covered with spines, a

sub-kingdom by itself, and terming it h'cliinodermata.

In the case of the animals studied in the last two

papers the parts of the body were readily distin-

guished as anterior and posterior, and the aspects

of the body as dorsal and ventral. But one is

puzzled to know what application of these terms to

make in the case of the st;irfish. There is obviously
no headand-tail structure to the body, and observa-

tion of the manner of locomotion shows that any
one of the five divisions of the body may form the

front end as well as another. And as to the terms

dorsal and ventral, since thesty terms imply aspects

correlative to antero-posterior diflerentiation, they
do not apply to the starfish. A dilTerent nomencla-

ture, therefore, being required for these animals,

that agreed upon as best designating the conspicu-
ous structural features is as follows : The central,

undivided portion, pentagonal in shape, is the disc;

the five radiating parts, the rays ; the more flattened

side of the body, on which the mouth is situated,

the oral aspect ;
the opposite side, the ah-oral aspect.

In the living starfish the oral side is always in

contact with the surface or object to which the

animal is allixed. If the specimen be lifted up, it

will be seen that five rows, or bands, of soft, white,

tubular feet radiate out from the center of the disc,

where the mouth is situated. Tliese tube-feet are

suckered at their extremities, are highly flexible,

and capable of being extended and retracted. By

alternately fixing and loosing them, and by the use

of muscles within the rays, the animal is able to

slowly creep about. In this way it can climb ver-

ticle surfaces, as the piers of wharves or bridges.

The tube-feet are, in fact, filled with water, and form

a part of a somewhat complex system of organs,

called the water-vascular system. On the ab-oral

side of the body may be seen a small tubercle,

perforated with many minute holes, through which

water passes into this system. Nothing is more

distinctive of the Echinodermata than this curious

and admirable mechanism of membranous tubes

and vesicles, which serves the functions of locomo-

tion and grasping, and—not improbably—also that

of respiration.

In picking up a starfish it is often found clinging

to some other animal, usually a mussel or snail,

which the former is in the act of devouring alive.

What the starfish does is to evert its stomach, and,

in a manner, wrapping it about the soft body of its

prey, gradually eat it away. Thus it may be said

of the stomach of the starfish that it actually goes

outside the body in search of food. In fact, in

addition to its digestive function, it performs an

office analogous to the grasping organs—as the

mouth-parts of insects and Crustacea—of other ani-

mals. This is a curious case of adaptation, the

lack of one set of parts being made good by the

extraordinary use of another member of the body.
The facility with which the starfish thus gets at the

mollusc body, drawing it out of the shell when once

a hold has been secured, makes it a very damaging
factor in the business of oyster culture. The star-

fish gather in great numbers at the oyster-beds, and

make much havoc in the growing crops of our

favorite bivalves.

A fact of biological interest about the starfish is

its power of resisting mutilation. One, two, three,

or four arms may be cut off,-
—at least, in the case

of a young animal,—and the creature seems to

suffer no inconvenience from the loss. Eventually
new rays will grow out again. This restoration

of lost parts by a process allied to budding, or a

kind of vegetative growth, marks the starfish as

low in bodily organization. That interdependence
of parts, that individualization of the organism,which

renders mutilation precarious to life— if not quite

destructive—in the higher animals, does not obtain

in the starfish.

In animals of low organization it is always inter-

esting to observe what sense-organs they possess,

and to consider the possibility of their having
sensations, and thus a low order of mentality. In

the starfish there are definite organs for receiving

impressions of light
—
organs which we may call

?yes, if we keep in mind that vision to the starfish

is, doubtless, a very different thing from what vision

is to us. At the tip of each of the five rays is a

small reddish spot, and microscopic examination

shows it to be a mass of pigmented cells, which

adjoins a nerve-end, the trunk of which runs inward

to unite with a nerve-ring, which surrounds the

gullet near the mouth. The function of the pigment
cells appears to be to absorb light, and that of the

nerve-end to receive the impressions of light
—that

is, to play the part of the retina of the eyes of higher
animals. So much may be safely said, but whether
there is an attendant sensation of vision it is impos-
sible to affirm. If so, it is certain, considering the

simplicity of the organization of the eye, that it

only enables the starfish to know light from dark-

ness—not to distinguish the forms of objects. The
membranous integument, in which the framework

0/ carbonate-of-lime ossicles is imbedded, is sensitive

to contact, and so constitutes an organ of touch.

No other sense-organs are present, but it is not

improbable that the membrane of the stomach has

functions as an organ of the sense of taste and smell.

Space remains only to mention other points
of interest about the starfish: i. The alimentary
canal, beginning with the mouth and enlarging
into the capacious eversible stomach, is continued

into a short intestine which opens by a small anal

orifice on the ab-oral aspect. Thus the digestive

canal, as in all animals above those of the hydra

type (Coelenierata) , Is a tube running straight

through the body. 2. There is a blood-vascular

system, consisting of a circular tube surrounding
the gullet, and five main radiating vessels passing
out into the rays. The blood is a white fluid, con-

sisting of a plasma and white corpuscles. 3. Repro-
duction is sexual, there being five reproductive

organs in each animal—one near the base of each

ray. The sexual cells, when ripened, escape through
the ducts of the organs opening on the oral aspect.

4 In the course of its development the embryo
passes through a stage when It is a free-swimming

organism. This is before it has any resemblance to

a starfish, the body having a sack-like structure,

being in the gastriila stage of development. (See
article on hydra, No. 2 of this series.) The passage
of the embryo through a stage when it leads an

active locomotive existence facilit.Ttes the distribu-

tion of the species over wide areas.

Union College, Schenectady, N. Y.

[Specially Observed for Popular Science News,]

METEOROLOGY FOR JULY, 1890.

TEMPERATURE.

Average Thermometer. Lowest. Highest. Range

At 7 A. M 61.16°

At 3 I'. M 78.06°
At 9 p. M 67.58''
Whole Month . , . .' 70.60°
Second Average . . .' 69.85°

Last 20 Julys

Second Average

7' -SO'

70.54''

56-

67'

56

68.05°
in iSSS.

68.25°

79°

90°
83°

90°
90°

74.80°
in 1887.

73.SS°

2j°

25°

34°

34°

5.<''3°

The present July has been remarkable chiefly for

its continued drouth. The lowest point of the mer-

cury the last month was 56°, on the loth, and this

was also the coolest day, with an average of 61 66°.

The 19th and 20th were but a fraction higher.
These three days averaged just 62". The highest

point was 90", on the 31st, and this was also the

warmest d.-iy, with an average of 8i". The 8th,

i6th, and 30th were nearly as warm, the mean
of the four days being a small fraction over So '.

The mercury stood at 82'^' at 9 I*. M. on the Slh, but

fell to 67" on the following morning—a fall of 15°

in ten hours. The entire month was seven-tenths

of a degree below the average of this month for the

last twenty years. In only five Julys in twenty

years has the average been below the present. The

long, severe drouth has probably given the general

impression of an unusually warm month, although

actually below the average. A few days, however,
were intensely hot, as noticed above.

SKY.

The face of the sky, in 93 observations, gave 48

fair, 25 cloudy, 16 overcast, and 4 rainy,
—a percent-

age of 51.6 fair. The average fair the last twenty

[ulys has been 609, with extremes of 41.9 in 18S9,

and 76 3 in 1S7S, with only four Julys more cloudy
than the present. The morning of the 14th was

foggy.
PRECIPITATION.

The amount of rainfall the last month was only

1.65 inches, and most of this (1.37 inches) fell on
the 25th and 26th. The average amount in July the

last twenty-two years has been 3 21 inches, with

extremes of 1.20 in 1S8S, and 9.27 in 1S89. The
small amount in June (1.52), with scarcely a trace

after the 13th, caused an unusual drouth, being
continued till the 25th of July, scarcely checked by
throe slight showers of only .03 inch each. The

spring rains secured a good hay crop, and the

drouth favored a speedy and safe gathering of it,

but scorched the naked fields and pastures as in

a hot oven, withering small fruits and causing much

injury. Potato fields have been destroyed, in some
instances, and ploughed up. The small amount
of rainfall in this vicinity on and since the 25th
has been quite insutHcient, as yet, to restore fully

the normal state of vegetation. Heavy showers

have been round about us, but generally only the"

extreme borders have reached this locality. The
amount since January i has been 27.56 inches—a

near average of these seven months, which has

been 27 95, showing now a slight deficiency.

PRESSURE.

The average pressure the past month was 29 991

inches, with extremes of 29.68 on the 9th, and

31 12, at nine observations between the 22d and

29th,
—a range of .44 inch. The average for the

last seventeen Julys has been 29.988 inches, with

extremes of 29820 in 1884, and 29991 in 1890,
—a

range of .171 inch. The sum of the daily variations

was 2.64 inches, giving a daily movement of .085.

This average the last seventeen Julys has been .091,
with extremes of .074 and .118. The largest changes
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were .26 on the 9th and loth each. Twenty-four
observations were noted stationary.

WINDS.

The average direction of the wind the last month,
calculated as usual, was W. 22" 17' S., or nearly
W. S. W., while the average direction for the last

twenty-one Julys has been W. 24° 20' S., with ex-

tremes of W. 4° 51' N. in 1889, and W. 66° 15' S. in

1878,—a range of 71° 9', or over six points of the

sompass.

COMPARATIVE METEOROLOGY OF NEW ENGLAND FOR

JUNE, 1890,

gathered from the Bulletins of the New England

Meteorological Society. The average temperature
and precipitation are presented in the following

table, State by State, with that of New England
combined, all ascertained from careful observers,

widely distributed in each State. The extremes

and range are also given, with the number of reports

thus condensed.

c
p
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resembling a horse-hair, but, like all other animals,
is reproduced from previously existing forms of the
same species.

H.T. v., Boston —What is the comparative calor-

ific value, or heating power, of equal weights
of hydrogen and carbon?

Answer.—One pound of carbon (pure charcoal),
in combining with oxygen to form carbonic dioxide,

produces heat enough to raise 8,080 pounds of water
from o^' to V- C. A pound of hydrogen during its

conversion into water will evolve enough heat to

raise 34400 pounds of water a centigrade degree.
The calorific value of hydrogen is therefore more
than four times as great as that of carbon. Of course
the above figures are only theoretical

;
in practice

only a small portion of this heat can be utilized.

J. H. C., Sew York —What causes the formation
of " anchor ice".'

Answer.—Anchor ice is usually formed at night
around stones at the bottom of rivers, before the top
is frozen. While the exact cause of the phenomenon
is somewhat obscure, it is probably due to radiation
of heat from the stones, through the water and air

to the celestial space. The formation of anchor ice

is analogous to the deposition of hoar-frost on terres-

trial objects, which radiate their heat in the same
way, till their temperature is reduced below the

freezing point. The facts that anchor ice is formed
most abundantly in clear water, and on cloudless

nights, tend to confirm this theory.

Subscriber, Oregon.—When antimony is depos-
ited by an electric current, under certain circum-
stances, it, apparently, takes an allotropic and
amorphous form, very different from the usual

highly crystalline metal, and analogous to amor-
phous phosphorus, which element belongs to the
same chemical group. The substance has not yet
been sufficiently studied to determine whether it is

really an allotropic form of pure antimony, or

simply a highly basic chemical compound.

LITERARY NOTES.

Sewage Disposal Works, by W. Santo Crimp. J. B.

Lippincott Co., Philadelphia.
The safe and economical disposal of sewage is a

diflicult problem, and one that has enlisted the
services of many distinguished engineers. Few
cities are so favorably,situated as to be able to run
their sewers directly into the ocean, or a stream
of water which can carry it off without creating
a nuisance. The present work is by an English
author, and gives full illustrated descriptions of the
various chemical and mechanical processes in use in

many English cities and towns, with drawings
of the machinery, and much additional information
which will be indispensable to those intending to
erect such works, or in any way interested in the

subject of sanitary engineering.

Practical Sanitary and Economic Cooking, by Mary
Hinman Abel. American Public Health Associa-
tion. Concord, N. H.

The importance of nourishing and well-cooked
food is evident, and the purpose of this little work
is to show how a family of limited means can live

cheaply and well, and so order their dietary that

they may obtain the greatest amount of nutritive
value in proportion to the money spent. It treats
of the scientific principles of food and cooking in

popular language, and gives a large number of

recipes for preparing dishes which shall be both
palatable and economical. This work obtained the
Lomb prize, offered by the Association for an essay
on the subject, and we can heartily recommend it to
all housekeepers.

The Ethical Problem, by Dr. Paul Carus, is pub-
lished by the Open Court Publishing Co., Chicago,
at 50 cents, and consists of three lectures delivered

by the author upon the science and theory of ethics.
The subject is well treated, and the work is worthy
of a perusal by those interested in the matter.

Pamphlets, etc., received : Bulletin of the Labor-
atories of Natural History of the State University
of Iowa; Ueber Feurbestattung. by Dr. Friedrich

Goppelsroeder, of Mulhausen
;

and the Twelfth
Annual Report of the Rhode Island State Board
of Health. i

IQediciije aqd Pljarnjacy.

A PHYSIOLOGICAL VIEW OF THE
EIGHT-HOUR MOVEMENT.

The human body is a machine for the pro-
duction of power by the oxidation of hydro-
carbon compoimds in the shape of food, ju.st

as a steam-engine effects the same results,

more economically, by the oxidation of simi-

lar substances in the shape of wood or coal.

But an important difference is, that, while a

steam-engine will rim continually if supplied
with fuel, the human organism can only work
for a comparatively short period of time,

when it must stop until, in the mysterious
state of semi-existence known as sleep, the

exhausted tissues are repaired, and the supply
of the incomprehensible vital force renewed.

The modern tendency of the so-called

"reforms" in the conditions governing the

performance of labor is in the direction

of shorter hours, that is, the performance
of less work for the same wages, rather than

in increased pay for the same amount of

work. From an economical point of view,
either plan amounts to about the same thing,
but the effect upon the individual workman is

very dif!erent.

A definite amount of work will always
command a definite price, depending upon
the condition of the labor market, which is

governed by the laws of supply and demand,
in exactly the same waj' as the wheat or

cattle markets ; and it is mathematically

impossil)le that a man can, for any length
of time, obtain as high a rate of wages
for eight hours' work as he can for ten

hours, unless by some means he is able

to produce as much in the eight hours

as he previously did in ten. The advocates

of the eight-hour day claim that this is

the case, and that, owing to the physical
exhaustion produced by ten hours of toil, no
more work is accomplished in this time than

in eight hours, with the increased mental and

physical vigor arising from a shorter period
of activity.

It is evident that there must be an average

daily time of labor in which the greatest
amount of work may be produced. It would
be impossible and uneconomical to work, say-

twenty hours a day, and equally wasteful to

only devote one hour or less of each day to

labor. It may be safely assumed that the

average man will endeavor to so regulate his

work as to produce the greatest possible daily

amount, and, although unconsciously, yet
none the less certainly, will an independent
worker strike a very accurate balance between

the production of energy in his body in his

hours of rest, and its dissipation in his hours

of labor.

The question of a shorter period of labor,

then, resolves itself into one of the natural

strength and vigor of the laborer. For many

years ten hours a day in the mechanical trades

has been considered as the most economical

period
—that is, the time in whichj:he greatest

amount of daily production may be accom-

plished. The general adoption of an eight-
hour working day would, therefore, indicate

one of three things : either the average of

human strengtii and vigor has been reduced

by one-fifth, or that there has been for many
years past an entire misapprehension as to

the proper balance between work and rest,

or, what is more improbable than either, that

the great majority of men are willing to

voluntarily accept a reduction of twenty per
cent, in their wages—for that is what it

would inevitably amount to—for the sake

of more leisure time. The indifferent suc-

cess of the eight-hour movement, which
seems to have been the work of professional

'

agitators, whose only occupation is to stir up
strife between einployer and employed, would
indicate that the ten-hour day is founded

upon a scientific physiological basis, and that,

in the mechanical trades at least, the energy
produced in the average human body in

twenty-ibur hours can be most profitably and

economically dissipated in ten.

[Original in Popular Science Hews J

A CONSIDERATION OF SOME OF THE
PARTS OF A MICROSCOPE STAND, OF
INTEREST TO PHARMACISTS.*

BY DR. H M. WHELPLEY, F. R. M. S.

Thkre is a constant increase in the number
of pharmacists who study the use of the micro-

scope as it is applied to the drug business. This,
of course, has the effect of causing a greater demand
for instruments which are employed in drug stores.

I have sometimes thought that an enterprising
manufacturer of optical goods would place on the

market a microscope especially designed for the u.^e

of pharmacists, or, at least, one that could be
advertised ae being especially a "druggists' micro-

scope." It is not probable that, as yet, the demand
from pharmacists has become sufficiently great to

attract the special attention of manufacturing opti-
cians. I do not consider this, as might be expected,
a source of regret; for, in reality, the pharmacist
does not require a special instrument, rigged with
novel devices and decked with new accessories.

The needs of the druggists are met by microscopes
which are already in the market. In selecting an

instrument, the first thing for consideration is the

stand. With a good stand for work, the druggist is

ready to add and make use of such quality of optical

parts as his requirements may suggest and his

means justify; but with a poor stand, the possessor
is always at a disadvantage, even with the best

of optical parts.

The stand may be defined as a compound micro-

scope without optical parts. Since the optical parts
are the only essential portion of a microscope, and
we can do no work whatever without them, this

may seem like defining a gun as the portion of that

firearm without lock, stock, or barrel
; but such is

not the case. The stand is devised solely for the

purpose of using the optical parts to the best

advantage. Therefore, anyone can readily see that

the more perfect the stand the greater the amount

*Read before the St. Louis Club of Microscopists.
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of work which can be accomplished wilh the

complete instrument, and the more perfect and

satisfactory it will be. In considering the various

parts of the^tand, the following illustration of the

Griffith Club Microscope will serve to make them

clear.

iost nrtr

otrjgc Tivt

rTMag

The hase, or lower portion of the stand, first

attracts our attention. Instruments can be found

with bases of almost all conceivable forms, but the

only one suitable for druggists is the tripod.

The fett forming the tripod may be disguised

in the form of the base; but that does not matter,

so long as there are three, and only three, points

of support. This not only gives the greatest

stability to the instrument, with the least tendency
to vibrate when the table is jarred, but also has

other advantages. One of these feet should always

point toward the observer. This is of importance
to the pharmacist, who has frequent occasion to

incline the instrument while measuring or drawing

objects by means of the camera lucida. The only

exception to this is when the tripod has two long

feet, as shown in the extra foot of the above illustra-

tion. In such a case it is justifiable to have the

short foot directed from the observer.

The pillar., or support, requires no special atten-

tion. With some instruments it is single, while

others have a double support, so that the mirror

bar swings between them. Pharmacists are not

especially interested in either of them.

The joint seen at the upper end of the pillar is a

feature of more importance, and every pharmacist

should see that his instrument can be inclined to

any desired angle. If it is required that the instru-

ment be used upright, it can be so employed just as

well as the stiff-backed ones that we still see in the

market. However, it is seldom that a druggist has

occasion to use an instrument in that awkward

position. This joint is usually a single hinge, but

it may be secured by means of trunnions, and in

such cases is usually provided with some means

of tightening or loosening the bearings. Some
instruments can be locked with the body at any
desirable angle. This, however, is not necessary

for a pharmacist's use.

The arm is not very prominent in our illustration.

It is the portion above the joint, and bears the body.
In some instruments it is prominent, and closely

resembles in form the flexed human arm. If it

supports the body firmly, that is all that is required.

The body is supported by the arm, and has

attached directly to it the optical parts of the

compound microscope. The body varies in size

and length in different instruments. The size is

not of very much importance, but in length it

should be what is known as "standard," or be so

arranged that it can be lengthened out. The body
must be perfectly black inside, and this is best

accomplished by means of black cloth. Cloth is

more permanent than the blackened metal surface.

The draw tube is found only in the better class

of instruments, and is a provision for adjusting the

length of the body. With very high power objec-

tives it is very essential to have a draw tube. It

should be marked to indicate when the body is

"standard" length. A great convenience is a

"society screw" in the lower end of the draw tube.

Pharmacists have frequent occasion to use quite low

powers, and if the low power objective is placed in

the draw tube there will be plenty of working
distance, which I have found is not the case with

some instruments. Again, it enables the pharma-
cist to place the analyser of the polaroscope in the

draw tube wiien there is no working distance for it

with low powers.
The collar is the ornamental ring, or projection,

at the upper end of the draw tube, or of the body
when there is no draw tube. It is unimportant to

the pharmacist.
The nose piece is the portion at the lower end

of the body. It is provided with a female screw,

into whicli the objective is fastened. By all means

purchase a microscope with what is known as

the "
society screw," so that any ordinary objectives

can be fitted to it. I have found that the English
thread in the "

society screw" is not quite the same
as the American, and I was obliged to get an

adapter for the use of English objectives on an

American stand. This nose piece has nothing to

do with the double, triple, and quadruple nose

pieces, wl\ich are accessories, and not a part of the

stand.

The stage is of importance. The best for the use

of pharmacists are made of glass, so that they are

not affected by liquids or chemicals. It is an item

to have a thin stage which admits of oblique illumi-

nation in the examination of crystals. The expen-
sive mechanical stages are very convenient, but not

essential for the use of a drug clerk.

The sub-stage must be so arranged that it will

admit of the use of sub-stage condenser, polari-

scope, etc. It is hardly worth while for a pharma-
cist who expects to do much work to purchase a

stand without a sub-stage.

The diaphragm is a contrivance for regulating
the volume of light which is admitted to the object.

When a sub-stage is present, the diaphragm is

adjusted to it; othervvise it is attached to the stage
in place -of the sub-stage.

The mirror bar and its arrangement is plainly
shown in the illustration. All modern microscope
stands have the mirror bar so attached that the

mirror can be raised above the stage for the illumi-

nation of opaque objects. This is a great con-

venience for the pharmacist who has many sub-

stances to examine by reflected light. .It is best to

have a mirror bar which can be lengthened or

shortened as may be required.

The mirror, if single, must be a concave one.

Where there are two, one is plain and the other

concave. As far as the plain mirror is concerned,

the size does not make much difiference, but the

larger the concave mirror the better. Pharmacists

can use any mirror adapted to ordinary work.

The clips are for holding the slide in position.

The ones which can- be removed are preferable for a

pharmacist who occasionally has liquids to examine,
when the clips are in the way unless removed.

The coarse adjustment is found on all instruments.

The rack and pinion arrangement is the best, and is

the one used on the better class of instruments.

The fine adjustment, or m,icrometer screw, is also a

feature of the better instruments, and should be

present on every one owned by a pharmacist who
intends to do much work. It is much more con-

venient to have the fine adjustment near the coarse

one. By all means avoid the instruments with the

line adjustment on the body near the nose piece.

They are inconvenient, and the use of them has a

tendency to vibrate the body of the instrument.

As stated above, the ocular, or eye piece, and the

objective do not belong to the stand, so I \yill not

consider them here. The lamp and attachment, as

well as the turn-table, shown in the illustration, are

accessories which require special description, not in

place at this time.

INCREASING THE MOBILITY AND POWER
OF THE MUSICIANS RING-FINGER.

A PAPER by Dr. F. \V. Langdon, in the Cincin-

nati Lancet Clinic, discussed the above problem as

follows :

"The limited range of independent extension pos-
sessed by the fourth digit of the hand is well

known, and is usually a most formidable stumbling-
block to the pianist and other performers on keyed
instruments, in the production of certain notes and

musical effects, as trills, for example.
"The causes of this impairment of mobiliiy,

which is associated with a corresponding lack of

power in the digit, are two in number, namely: (i)

mechanical, due to structural peculiarities of the

parts; and (2) physiological, due to insufficiency

of muscular development ;
the lattei being depend-

ent on the former.

"The mechanical obstacles to free extension, as

any one may satisfy himself by dissection, or even

by examination of the average living hand, are two

oblique tendinous bands, situated about three-quar-
ters of an inch above the knuckle line, connected

proximally with the common extensor tendon of

the ring-finger and distally with the common ex-

tensor tendons on either side, namely : those to the

middle and little fingers.
" That the subsidiary tendons act as 'guy ropes,'

and limit the extensor range of the ring-finger es-

pecially, may be determined by any one for himself,

by placing the hand on a fiat surface and extending,

first, the ring-finger alone; then extension of its

neighbors on either side will demonstrate that all

three can be brought higher than either one alone.

The little finger is seen to be less aftected than

either of the others, owing to its possession of a

proper extensor, which is free, while the middle

finger is less limited than the ring, by reason of

having the '

guy' tendon on one side only.
" These diagonal tendinous bands are constantly

present, though varying somewhat in development
and position in different persons.

" Not only is extension of the ring-finger dimin-

ished, but separation of the three inner digits is

materially lessened by the presence of these appar-

ently insignificaiit slips, so that the lateral spread
of the digits is impaired to such a degree as to be-

come an important matter to the musician. Again,
in addition to the mere limited range of motion,
both vertically and laterally, due to the mechanical

effects of these slips, there is also to be considered

the physiological factor, namely-, lessened functional

activity and consequently faulty development of the

muscular fibres acting on the extensor tendon of the

ring-finger, namely, fibres of the common extensor,

fourth dorsal interosseous and third lumbricalis.

This fault of development is a more important
matter than would appear at first glance, since it is

mainly by the interossei and hunbricales that the

first phalanges are flexed and the second and tliird

extended, whence the name '

fidicinales.'"

The performance of the operation in one case is

thus described: "The field of operation was pre-

pared by thorough cleansing. The skin, with a

large branch of the dorsal venous arch, was now
slipped aside with the thumb, so as to leave clear

of vessels the interspace between the third and
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fourth metacarpals in the neighborhood of the pro-

posed incision. Moderate flexion of the patient's

hand enabled the operator's finger to define the

position and direction of the outer (radial) connect-

ing slip, which varies slightly in different subjects;

its middle averaging perhaps three-quarters of an

inch above the knuckle line. With an ordinary

sharp-pointed tenotomy knife a longitudinal incis-

ion, one-eighth inch in length, midway between the

third and fourth metacarpals, and just to the distal

side of the slip to be divided, is carried through the

skin and superficial fascia. The exact location of

the slip having now been determined by means of a

probe, the deep fascia is incised at the lower edge
of the slip and the point of the knife carried

directly upward, that is, toward the wrist, beneath

the slip, which parts with the characteristic creak-

ing sound and feel. If not sufficiently tense to

divide easily, it may be made more resistant

by directing the patient to flex the fingers a

little more strongly. The dressing consisted of a

pledget of absorbent cotton held in place by adhe-

Bive strapping.

"A marked increase in range of independent ex-

tension was at once evident, and within a few days
the patient remarked a greater precision of touch,

there being no tendency to the lateral twisting which

had before annoyed him, and which was at this

time observable in the other hand. Union of the

wound was complete when the dressing was re-

moved on the third day, and the result of the

operation was so satisfactory to the patient that he

at once submitted the other hand to be operated on.

The motion attained in both cases was so satisfac-

tory that it was deemed unnecessary to divide the

slip going to the little finger tondon. In some

extreme cases, however, this also would probably

require division, in which event it would be well to

bear in mind its lesser length, and not mistake for

it the common extensor tendon, going to the fifth

digit."
*»v

I Speci.illy Compiled for Popular Science Neto8.\

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by maurice d. clarke, m. d.

The Tenth International Medical Con-

gress, the largest, so far, of them all, was held

• at Berlin, August 4-9. Prof. Virchow, the famous

pathologist, who delivered the address of welcome,
was chosen president of the Congress.

The Present Status of Suspension in the
Treatment of Locomotor Ata.xi.\.—In the I'ro-

gr.es Medical, Dr. Raoult, of Paris, examines the

results obtained by diflferent observers, in different

countries, who have conscientiously used this mode
of treatment for ataxia. It seems that in England
and America the results have not been as favorable

as those obtained in Germany and France. An
American observer explains this by saying that the

French people are more impressionable than the

Anglo-Saxons, and present symptoms more func-

tional than organic. In all probability said observer

has been looking for a cure instead of amelioration.

Among the recent contributions to this subject

the majority still favor suspension. Balaban.

of Paris, in his These de Paris, reports nine cases

of tabes treated in this manner under the direc-

tion of Dujardin-Beaumetz. In eight cases the gait

was considerably improved, and the incoordination

and lightning pains diminished. In one case the

vesical troubles disappeared, and in three cases the

anaesthesia. In but one case were the results unsat-

isfactory, and treatment was suspended after twenty-
five trials. Dujardin-Beaumetz reports twenty-five
cases treated at L'Hopital Cochin, with good results

in the majority of cases. In four patients the gait

was much improved, while in six patients no

improvement was noticed. In those cases where

the improvement was but slight, it occurred before

the fifteenth day of treatment. After that time the

symptoms remained stationary. Dr. Ladame
treated fifteen cases of locomotor ataxia, twelve

males and three females. He reports on eleven

cases, four having disappeared. Of eleven cases

only two were not benefited by suspension. Dr.

Mouisset treated eight atactics, and in one case

only was the method unavailing. Dr. Thiberhein

reports twenty-six cases, nineteen of whom took ten

or more treatments. Of these, seventeen have been

ameliorated and two not. Observers in Germany
and Russia have likewise met with favorable results

in the majority of cases treated a sufficient length
of time.

E.xtraction of a Key fko.m the Trachea.—
Dr. M. G. Sloan, of Dexter, Iowa, writes to the

Journal of the American Medical Association : A
boy, aged two years, was brought to my office by his

father, who stated that the boy had swallowed a key
a few minutes before. The patient was voiceless,

dyspnoia was constant and alarming, and there was

a frequent croupy cough. There was great retrac-

tion of the soft parts about the clavicles and in the

infra-mammary regions in inspiration. It was very
evident that the foreign body was somewhere in the

air passages, and it seemed to me probable that it

had not passed much below the larynx, as I could

on no other theory account for the complete aphonia.

However, neither with the finger nor with a pair

of laryngeal forceps was I able to reach it through
the mouth. It was plain that relief, to be of avail,

must be speedy. Accordingly, after ineffectually

trying a vigorous shaking with the patient inverted,

I proceeded to perform tracheotomv under chloro-

form anjesthesia. The operation just above the

isthmus of the thyroid was chosen, and in making
the incision in the trachea I was so fortunate as to

come directly upon the lower and smaller end of the

offending key; and now came the part of the affair

that seemed to me to be of peculiar interest. The

key, or at least the large end of it, was so much
wider than the diameter of the trachea that with the

ordinary laryngeal forceps I was wholly unable to

remove it from its position, as the blades of the

instrument would slip off" at every effort to grasp
and remove the foreign body. It was only by taking
a stout pair of polypus forceps that I was enabled to

extract it. The key was of steel, and measured

thirty millimetres in length, and, at the widest part,

thirteen millimetres in width. I have not been able

to find in any authority accessible to me a table

of the diameters of the trachea at different ages, but

I am confident that in this patient it did not exceed

seven and a half or eight millimetres. Relief to

respiration was perfect, and as soon as the little

fellow had perfectly regained consciousness he

audibly' expressed his satisfaction with the result, as

I held my finger over the tracheal opening to enable

him to use his vocal organs. No tube was used, as

I could see no indication for it, and the incision was

allowed to close, which it did inside of forty-eight
hours. A pretty severe broncho-pneumonia came
on on the second day and lasted four or five days.
The patient is now practically well.

cessfully performed before quite a large audience

of physicians. The operation lasted one hour.

Chloroform or ether could not be administered with

safety on account of the heart and kidney lesions

which existed. This case is one which, so far as we
know, is a unique one of its kind.— St. Louis Med.

and Surg. Jour.

A Curious Case —The following is reported in

the American Lancet: An interesting case, owing
to the mistaken diagnosis and curious termination,

occurred in one of Phil.idelphia's leading hospitals

during the past month. A man was run over by a

carriage, his injuries consisting of a fractured rib

and an injury on the left side of the head directly

over the speech centre ; one side of the face was

paralyzed, and he made no answer to questions.
It was believed the !.kull was fractured, and trephin-

ing was advised. One of the physicians, however,
was doubtful regarding the fracture, though all the

symptoms were indicative of its presence, with the

exception of a perfectly healthy appearance, very

contradictory to the injury. The man was asked

if he could speak, but no reply was received.

Finally a pencil and paper were handed him with

the request he write his name. In response to

further inquiries he said he was a deaf mute and
had had facial paralysis since birth. The case is

of interest, showing how an incorrect diagnosis

may be reached, though the symptoms present

point strongly to its correctness.

Fracture of a Rib from Coughing.—Mr. E. C.

Masser reports in the British Medical -Journal for

April 26, 1890, the case of a man, aged fifty-four,

who was suffering from bronchitis and Bright's dis-

ease. One evening he sent for the reporter, saying
that he had great pain in his side. Upon inquiry it

was ascertained that during a violent fit of coughing
he had heard a snap, and had since felt a sharp pain
in the same spot. Examination revealed the pres-
ence of a fracture of the rib. This healed as readily
as could be expected in a man with bronchitis, and
there were no signs pointing to any previous dis-

ease of the rib which would render it especially
brittle.

Compound Comminuted Fracture of the
Patella.—In the British Medical Journal, Altham

reports a case of compound fracture of the patella,
with comminution and avulsion of the ligamentum
patella. The entire bone and ligament were re-

moved, together with small pebbles and dirt, the

joint thoroughly cleaned and drained posteriorly,
and the wound accurately united. The result was

very good, the joint freely movable; patient could

go up and down stairs, the only thing noticeable in

the gait being a slight swinging movement of the

leg as it was brought forward.

Trephining Under Hypnotism. ^It is not gen-

erally known that Dr. A. B. Shaw trephined a man
in St. Louis on May 15th last, while the subject was

under hypnotic influence. The case was one of

traumatic epilepsy, Jacksonian convulsions and

hemiplegia existing. Dr. Benno von Steinmetz

hypnotized the patient, and the operation was suc-

TuE Origin of Hospitals.—In the Lancet is an

archseological summary of the most recent discov-

eries and researches regarding primitive institutions

for the care and cure of the sick and wounded.

Hospitals existed in India as early as the fifth

century, B. C. In Ceylon, according to the English
orientalist, Turnour, King Pandukabhayo estab-

lished a hospital in his palace, and one of his

successors, King Dutthagamini, in the second cen-

tury before Christ, established eighteen sucii insti-

tutions in as many different localities, with a
medical staff for each, and the remedial agents
of those days. The Buddhist King, Asoka, as

shown by Dr. Buhler, had, about the year 250
B. C hospitals both for man and animals. There
were, doubtless, many other founders of hospitals
whose names are lost, but the Lancet thinks that
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their work was less important than that of the

hospitals which developed in Rome and elsewhere

as the result of the spread of Christianity.

Cresalol.—The salicylate of cresol, or cresalol,

is analogous with salol, or the salicylate of phenyl,

(Jour. Am. Med. Asso.) It is crystalline, insoluble

in water, sparingly seluble in alcohol, tasteless, and

having a pleasant odor, resembling somewhat that

of salol. Its antiseptic properties seem to be about

the same as salol, but has a therapeutic preference
over the latter in that it is relatively harmless,

especially in the antiseptic treatment of the ali-

mentary canal.

Cactus Grandiflorus in Heart Disease.—
Dr. Orlando Jones publishes his experience of cactus

grandifiorus, which he claims is likely to prove a

useful adjunct to our resources, especially in asthenic

conditions of the heart. Digitalis, strophanthus,
and convallaria are not always reliable in the varied

conditions of the heart with which we daily meet.

The action of digitalis is not infrequently disap-

pointing when we are dealing with a feeble heart,

especially if that feebleness is excessive and of long
duration. In such instances cactus grandifiorus

may fill a gap where other remedies appear to be

lacking. The action of this remedy seems to be

the very opposite of that of digitalis, that is, in the

final stage it strengthens the heart.— Brit. Med. Jour.

LuDERiTZ has lately demonstrated by a series of

experiments at the Berlin Institute of Hygiene,

{Berlin Klin. Woch.), that coffee (infusion) has very
decided antiseptic properties. Several kinds of bac-

teria were experimented upon, and it was found in

all cases that their growth was interfered with by

adding a small quantity of the infusion of coffee to

nutrient gelatine, while in the pure infusion all bac-

teria were rapidly destroyed. It is not yet known
to what constituents of the coffee the antiseptic

action is due. The caffein, certainly, is but slightly

active. The tannic acid is more so, but probably
the substances which are most active are those

formed during the roasting. It is an interesting

fact that a cup of coffee left standing in a room

remains almost free from micro-organisms for a

week or more.

Choice of Hypnotics.—Prof Germain See gives

{Med. Age) the following classification of hypnotics,

according to the cause of the insomnia :

1. Insomnia from pain: Morphine, or antipy-

rin, acetanilid or phenacetin ;
sometimes bromides.

If visceral, opium or belladonna.

2. Digestive insomnia : Hot, alkaline water

laxatives, regulation of digestion.

3. Vascular, cardiac, and dyspnoeic insomnias :

Secure ventilation, relieve asthma, by iodides, ethyl

or pyridin; morphine, if iodides fail. Amylen,
chloralamid, and especially sulphonal are safe; not

chloral and bromides. In cardial lesions urethan

and sulphonal may suffice
; probably not, but they

are safe. In angina they are dangerous.

4. Cerebro-spinal insomnia: Sulphonal, amy-
len, and chloralamid can be advantageously alter-

nated in agitated and persistent insomnias of

organic diseases or insanity. Functional affections

have insomnia from cerebral ana;mia. Hypnotics,
if given, must be watched.

5. Physical insomnia : Sulphonal, paraldehyde,

chloral succeed best if the loss of sleep be due to

worry.
6. Genito-urinary insomnia : Rare. Use io-

dides, cold douches, antipyrin, and hypnotics

rather than narcotics
;

with proper regimen.

7. Febrile, auto-toxic infectious insomnia : Often

diagnostic. Treat cause ; antipyrin in diabetes.

Correspoiideijce.

Ilrief commwiirations upon subjects of scientific interest
will be welcomed /mm any quarter. The editors ilo not neces-
siirily indorse alt views and statements presented by their

correspondents.

AUTOGRAPHISM.
Editor of Popular Science News :

I NOTICE in the August number an article headed
"
Autographism." I think the doctor's explanation

rather wide of the mark. I can produce it on my
own skin at times. I have since childhood been

greatly troubled with "urticaria" from deranged
stomach. When I begin to feel the premonitory
itching that always precedes the irruption, marking,
as with my nails, is followed by a red mark, much
brightened by applying a solution of soda bicarb.,
which relieves the irritation almost instantly.

Experience taught me to use it. I should have
been spared nights of torture—I am not exagger-
ating

—had I known its virtues years ago. I con-

sulted several doctors,—Valentine Mott, late of New
York, being one of them,—but none spoke of soda.

I would be at such times in almost robust health,

taking much exercise; but as soon as I fell asleep
—

oh! the misery! Now, with a cup of saturated

solution of soda bicarb, by my bedside, and a bit

of sponge, I am sure of not more than a few
minutes of what amounts to nothing more than

inconvenience. I have found it equally efficacious

with my patients. Believe me.
Yours sincerely,

Geo. T. Bingay.

Westport, Nova Scotia, August 7, 1890.

MEDICAL MISCELLANY.
The following advertisement lately appeared in

an Irish daily :
"
Wanted, a gentleman to undertake

the sale of a patent medicine. The advertiser guar-
antees it will be profitable to the undertaker."

Economy Down East.—A woman in Saco, Me.,
recovered too rapidly, and had half a bottle of medi-
cine left of the prescription ordered by the attending
physician. Having been brought up to believe that

wastefulness was a sin, and the druggist refusing to

refund anything on the offer to return the half bot-

tle, she gave it to her pet dog which seemed to be
ill. The dog died.

Reunion of Cut-off Fingers.—Dr. S. W. San-
ford tells a story said to have happened to an old

physician many years ago—long before antiseptic

surgery was practiced. A man, with a finger cut

off, came to him, bringing the finger. The doctor
was drunk, and sewed the finger back. It united

nicely. But lo ! the doctor had sewed it on with the

palm surface turned the wrong way. The doctor,
after sobering up, wanted to amputate the finger
and try to put it back right; but the patient
declined, and the doctor was annoyed many years

by having his mistake constantly exhibited as a

great curiosity.

Prof. Billroth in a Business Transaction.—
An e.\change notes the manner in which a thrifty
member of a class noted for its thrift got ahead of

Prof. Billroth. It seems that he stipulated to per-
form an operation on a Russian Jew, in a small

town, for 5,000 marks. On making the journey he

was informed that the Jew was dead, but, to render

him some equivalent for his loss, an offer was made
him to treat five hospital patients at 1,000 marks
each. He accepted the offer, and before starting
homeward learned that one of the patients whom he

had just treated was the supposed dead man, who
had received the professor's services for one-fifth of

the original fee.

a
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LuciFBR matches when first invented in 1827 were sold fifty
for twenty-five cents. Now whole forests are made into

matches, and the price of a gross, like that of Estekbrook*s
Steel I'ens, is next to nominal.

Attention is directed to the Hot Water Apparatus ad- •

vertised in this issue by N. F. Sawyer. The hot-water system
of heating is rapidly supplanting all other methods, and Mr.
Sawyer's apparatus has given universal satisfaction wherever
introduced.

Even if the coming winter produces a crop of natural ice,
the Artificial Ice Machines made by David Bovlb are
sure to be in demand, as their superior reliability and efficiency
have been proved by the extensive use made of them during the
*' famine " of the present summer.

By the decomposition of the permanganates, nascent oxygen
is |)roduced. This substance is many times more active, chem-

ically, than common oxygen, and readily oxidizes and destroys
organic matter. It is doubtless to this property that the high
efficiency of the Ozonos Disinfectants may be attributed.

After the brief mid-summer absence of the more beautiful

forms of flowers, the magnificent blossoms of the autumn
months are doubly welcome to the lover of nature. The work
advertised on the next page by the Kducational Puhlishing
Co. will tell you all about them and point out many beauties

hitherto overlooked.

For Sale.—a very superior rapid rectilinear photographic
objective, with double achromatic combination. Will cover a

5x8 plate, and is equally adapted to instantaneous or time ex-

posures. Price $20.00, a large reduction from orij-inal cost.

Has been but little used and is warranted perfect. A remarkably
superior lens for the price. Address Popular Science News*
Co., Boston, Mass.

The specialties advertised by the old established house of T.
Metcalf & Co. are well worthy of special notice. Their
sachet powders are composed of the finest perfumes known,
and while their odor is very permanent, it is also of the utmost

delicacy, and free from the rank coarseness of the cheap and
worthless qualities. Physicians, also, have used their prepara-
tion of wooi-fat, known as Agnine, for several years, and have
found it a most superior article as an emollient and basis for

ointments.

Starch foods, such as Irish potatoes and breads, have often

been regarded as the immediate and irritating cause of infantile

enteric disorders. In part this may be true, and yet these
starch foods were the very ones the lacteals and absorbents
were crying for, and needed to stay the waste that was going
on with fatal rapidity. Here the inestimable value of Maltink
—with its diastatic solvent properties— is quickly made manifest
in changing the character of the discharges, and causing an
irritant factor to become one of nutrition. Given in sterilized

milk, the benefit of both is obtained.

The great interest shown in the beautifully-illustrated four-

page articles by Thos. Stevens, descriptive of his experiences
in interior Africa, as given in the leading periodicals for May,
has led to their publication combined in book form. Mr.
Stevens describes in a happy and interesting vein the personel
and customs of an African expedition, a week's sport in the

prolific game country adjoining the famous snow-capjied
mountain Kilima-njaro, with a valuable commentary on the

latter; the killing of a huge African python, and other inci-

dents of his trip. This publication is entitled **Alrica as Seen

by Thos. Stevens and the Hawk-Eye,
*' and is sent post-paid by

the publishers to allwho will mention this paper. The Blair
Camera Co., Boston, Philadelphia, and Chicago.
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SCIENTIFIC RECREATIONS.
A si.MPi.E miniature filter, illustrating both

the purifying power of charcoal and the prin-

ciple of the siphon, can be made by taking a

charcoal, closely packed in the powder of the

same substance. A piece of muslin may be

tied over the bowl to prevent the charcoal

from becoming displaced, and a bit of cotton

wool in the bottom of the bowl will prevent
the dust froiTi entering the stem of the pipe.

Attach a piece of rubber tubing to the pipe,

and, having previously filled it with water,

place the apparatus in a vessel of water, as

shown in the engraving. The rubber tube

must be long enough to reach below the

bottom of the vessel containing the water.

Under these conditions the water will slowly

pass through the apparatus, being more or

less purified by the charcoal in so doing, and,

flowing through the rubber tube, fall into a

vessel placed, to receive it. The flow may be

conveniently stopped at any time by compress-

ing the tube with a pinchcock, which may be

easily made from a stout hairpin bent into the

form ABC. One of these filters in constant

operation will supply water enough for several

persons, but their value is more scientific than

practical.

An ingenious French toy is the electro-

magnetic top, which is, in etlect, a miniature

dynamo machine. The interior is divided

into two parts, only one of which rotates

when the top is spinning. In one compart-
ment are placed three small magnets, as

shown in 2. In the lower compartment (i)

are three little coils of fine wire connected

together. These are connected to a toothed

clay jiipe of the largest size and filling the

bowl with small fragments of freshly-burned

wheel (3), which acts as a ciicuit breaker.

In the act of spinning the top, the axis is

supported by a handle, around which is

wound a string, which is pulled by the other

hand (see engraving). The connections are

.so arranged that when the top rotates, the

current of electricity passes through this

handle and into the hand of the person spin-

ning the top, giving him quite a perceptible

shock, much to his surprise and mystification.

Probably the current produced by such an

apparatus would be sufficiently powerful to

admit of other and even more surprising
manifestations.

The accompanying engravings are repro-
duced from La Nature.

SOME ANCIENT CHEMICAL
SYMBOLS.

We give below a reproduction (from Meyer
Bros.' Druggist) of some chemical and

pharmaceutical symbols used by the mcdi-

ajval alchemists in their mystical, and often

nonsensical writings. Each separate charac-

ter on the same horizontal line is a symbol
of the same substance, the names of which

are given below.

««<, ooo<,5oooe>

(0, Sis, %S&..o<, 9S.tf'P.
•

Atbunien

Alcohol

Alkali

Alum
Arsenic

Borax

Camphor
Drachm
Gold
Gum
Money
Iron

The character for drachm., it will be no-

ticed, is still in use, but the other symbols
have long since been given up and the simpler
forms of letters and figures substituted. These

modern chemical symbols are in themselves

only much-condensed abbreviations, and indi-

cate to the eye of the chemist, facts in regard
to the properties and relations of the sub-

stances they represent, that, if written out in

full, would cover many pages of text. The
modern tendency in naming new substances

is also in this direction, so that even such a

polysyllabic atrocity as methylenehexphenyl-

phosphonium iodide indicates most clearly
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the composition, structure, anil properties of

a substance which few chemists have ever

A CURIOUS TREE.
{Draccena Draco J)

The accompanying engraving of this rare

tree is taken from a photograph
—made for

La Nature—of one of the few specimens
naturalized in Europe, and growing in the

gardens of one of the royal palaces of Portu-

gal. It is probably about 250 years old,

dating from the time when the species was

first introduced into Europe.
The head of the specimen illustrated meas-

ures 115 feet in circumference, and begins
about seven feet above the ground. The
thickness o'f the trunk is often equal to the

height of the tree. The leaves, growing in

terminal bunches, are about two feet long
and one to two

inches wide, termi-

nated by a sharp

point. The green-

ish - white flowers

are borne in loose

terminal panicles.

The most impor-
tant product of the

plant, however, is

the red gum which

exudes from the

trunk, and forms

one of the several

kinds of dragon's-

blood of the drug-

gists.

The Draccena is

a native of the East

Indies, and only
thrives in Europe
in exceptionally fa-

Vorable situations.

Probably the warm-

erclimate of certain

parts of this coun-

try would allow it to be easily naturalized

and become an acceptable addition to our flora,

both for purposes of ornament, and as a source

of supply of a valuable ingredient of paints

and varnishes.

f'eesional worker; on the other, that among an

assembly of professional workers the amateur and

the beginner would be out of place. For either

of these prejudices the best cure is attendance at one

of the annual meetings. But as the opportunity
has passed for this year, a short sketch of the meet-,

ing held in Detroit during the second week of the

past August may contribute to more just views

concerning the work of the society.

There were there gathered together some fifty

persons of intense earnestness. Among them were

pnicticing physicians, professors of biology, chem-

ists, men from agricultural experiment stations,

experts, opticians, and a few— too few— whose

acquaintance with the microscope was limited and

recent. If any readers are in this last position, let

it be urged upon them to identify themselves with

the society. The consideration and generosity
of the older workers is unbounded. The beginner
is welcomed into their midst, and in three days
learns more than he can in three months of solitary

study.

The microscope being an instrument of the high-

[Original in' Popular Science A'ews.]

WITH THE MICROSCOPES AT DETROIT.
BY KATHARINE B. CLAYPOLE.

It is now thirteen years since a few microscopists

met together and formed the American Microscopical

Society. Since that time annual meetings have

been held in various cities of the Union, and interest

in the proceedings has steadily increased. Never-

theless, considering the number of microscopes in

daily use among professional men and amateurs,

the membership of the society is far smaller than it

should be. Two opinions, diametrically opposed,

though equally erroneous, contribute to this result :

On the one hand it is held that the society is only
for amateurs, and that nothing is likely to be

brought forward worthy of the attention of a pro-

est complexity, and all success in its use depending
on the nicest adjustment of all its parts, it is natural

that its mechanism should occupy a large part of the

attention of the society. Many and vigorous were the

formal discussions concerning the means of obtain-

ing the full capacity of the instrument; while those

carried on around the fine microscopes and accesso-

ries displayed by the leading makers of America
were so engrossing that the first business of every
session was to summon the members congregated in

the exhibition room.

The use of the microscope in biological inquiry
was well illustrated by papers giving the results

of much patient work in animal and vegetable his-

tology. Some physiological subjects were treated,

as also matters pertaining to the mounting of objects,
and to the imbedding, slicing, and staining of tis-

sues. The representation of the society at the

World's Fair at Chicago in 1893, and the fees

of experts with the microscope, drew forth a lively

exchange of opinions. An important communica-
tion was presented on the microscope and camera in

the detection of forgery, showing clearly how little

chance there is for a false signature to escape detec-

tion when once submitted to the test of these
instruments. The discussion of greatest general
interest was introduced by a review of some of the

medico-legal questions involved in the Cronin case.

The experts, both for prosecution and defence, were

present, and in giving the reasons that had led

them to such opposite convictions, they showed the
immense amount of experimental work on which
these convictions were based. At the same time it

was clearly brought out that vast ignorance exists

concerning what a microscope can and cannot do in

the determination of spots of blood, fragments of

hair, etc. A committee was therefore formed to

prepare a report which should serve as a basis
of information regarding the nature of testimony
which, at present, can be expected from a conscien-
tious microscope expert.

The work of the session was relieved one morning
by projections on a screen of some of the more
interesting objects brought by members of the

society. A magnification of signatures lately fig-

uring in a forgery case made clear the points by
which the false had

been detected from the

true. Projections of

photographs taken
with the crystallinL

lens of a calf and with
the compound eye of a

beetle, were a valuable

contribution to our

knowledge of the

world as it appears to

our poor relations.

The picture that would
be formed on the ret-

ina of a calf is much
the .same as that which
reaches our own, the

outlines being a little

more blurred and the

figure slightly dim-
mer. As for the

beetle, the rays that

pass through the lens
of any one of his eyes
carry an image of sin-

gularly sharp and
wtll-dcfined outlines.

The
difficulty in this

case is the number
of these images, the

200 projected on the screen representing but a small

part of all those formed by the wonderful complex
beetle-eye. A comparison was also made of the
blood taken from the thigh of Kemmler—the mur-
derer who recently sufl^ered the penalty of the law

by electrocution—with that from his forehead. The
former showed the corpuscles unchanged, while
those of the latter were compressed and somewhat
distorted. Dr. George Fell, President of the

society, took this eflect of
electricity on protoplasm

as the theme of his address, in the course of which
he detailed the careful experiments on which the
mode of applying the electricity had been evolved.
He also condemned the sensational accounts that
have been given of the event, s.iying that in his

opinion—and he was present—death was almost
instantaneous and entirely painless.

It is the custom of the society to give the after-

noon of one day to a working session. This, to

many, is the most profitable part of the meetin"^.
Skilful manipulators sit at their tables and give
practical demonstrations of the part of microscopic
technique with which they are most familiar. The
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isolated worker may here see others performing

operations that he himself has attempted, and he

cannot fall to gain much to lighten his future labor.

These operations are, as was remarked hy the expert

who was showing his method of mounting blood,

often extremely simple, though as described in text-

books they too often appear exceedingly complex.

Their success depends on just one or two little

things, and to learn these one or two little things

there is no better opportunity than this working
session.

But there is another field of usefulness for the

society, in awakening in the public an interest in

the microscope and the wonders tliat it reveals.

Accordingly, it is customary to give in the city

visited an exhibition of objects readily seen and

recognized by unpracticed observers. The Princess

Rink at Detroit was, therefore, fitted with long

plank tables, on which were arranged one hundred

and fifty microscopes, each presided over by its

owner, who, to the stream of men, women, and

children passing for two hours before him, attempted

to tell what he could of the object exhibited. Bou-

quets and vases of flowers made of the scales

of butterflies' wings, diatoms arranged in geometric

and other forms, polycystina from Barbadoes, the

circulation in the foot of a frog, the crystals on an

onion skin, mould taken from decaying onions,

photographic views, oysters in their free or swim-

mimg stage, stained animal and vegetable tissues,

were among the greatest attractions oflfered. Of

those who applied their eyes to the microscopes

there were three classes : The first, which saw-

nothing; the second, which was satisfied with an
" Oh, my !

" of admiration and delight ;
and a third,

which saw with mind as well as eye, and passed on

rejoicing in the opening of a new world. To open
this world to a few of the many who crowd around

the instruments, is to the microscopist worth all the

trouble and fatigue involved.

As a mark of appreciation on the part of some

of the citizens of Detroit, a steamboat was engaged
to take the society up and down the river. Before

returning, the laboratories of Messrs. Parke, Davis

& Co. were visited by special invitation of the firm.

All the processes of medicine-making were in-

spected, and the visitors left deeply impressed with

the number and variety of industries involved in

preparing them. On the return journey a lunch

was served by Messrs. Parke, Davis & Co., and then,

after the offering of suitable resolutions of thanks,

the society was adjourned till some day in the

August of 1891.

[Original in PopuUir Science New9.\

BOTANICAL NOTES FROM THE REGION
OF NEW MEXICO.

^ BY M. J. GORTON.

jf' That great river often called the Nile of New-

Mexico, the Rio Grande, rises in Colorado and

flows directly through the center of the Territory
of New Mexico, and, with its numerous tributaries,

has a fall for nearly the entire length of the land

of an average of ten to twenty feet per mile. This

river is the outlet to the pent-up waters which,

during recent geological ages,
—when almost per-

petual snow covered the mountains, and when the

sun during the hot, scorching summer seasons

melted the snows and demoralized the glaciers,
—

cau.sed the formation of vast inland lakes, which in

time burst all boundaries and made a channel, the

Rio Grande, to the gulf. At the edge of the

t;!aciers, fringing the becks and swaying in the

torrents, drenched with spray, and carpeting the bar-

[
ren hillsides, hung masses of emerald mosses, with

a profusion of sedges and grasses, growing to the

water's edge.

After this gradual lowering of the waters, and

consequent elevation of the vast mountain ridges,

we find the verdure representing Arctic, sub-Arctic,

temperate, semi-tropical, and tropical plants,
—

for,

as the waters cut and scooped out channels for

themselves, the plants must needs accommodate

themselves to the widely different altitudes. A
marked peculiarity is the noticeable sparseness
of the individuals, and the large number of the

different species. An acre of ground in the rich

alluvial soil of the river basins on the Atlantic

slope or in the Mississippi Valley contains more
than ten times as many plants as an acre of land in

the valley of the Rio Grande. It must be remem-
bered that the tones and colors of this vast grayish-

green land, always bounded by a mocking, fugitive

horizon, forever receding, is over 7,000 feet above

the level of the sea ; that the vast arid wastes are all

broken about the edges by the traversing canons—
the sluice-w,iys for the drainage of the majestic flint

vertebra of the old Rockies;—and that where arid-

ness prevails, browns and blacks prevail. The
universe here is exhibited in its nudity, and the

grand proportions of the articulated skeleton show
but slight vegetable clothing with which to drape
and save from utter nakedness.

. The vast plains absorb distance. Travelling over

miles of apparently endless sameness, it is as if you
had not moved; pursue the vanishing point before

you, and there is no visible shortening in the

perspective
—the entire visible horizon keeps pace

with your progress. This is the bed of the former

great lake. In shrinking, the thousands of square
miles left exposed, saturated with alkali, w-ere left

unfitted for any of the usual plants, but in time

alkaline plants, of grayish tint, and covered with

minute scales of scurfy meal, filled in. These

belong—nearly all of them—to the beet family

(Chenopoiliacea) , the prominent member, atriplex;

but there are grasses, also, which thrive upon deso-

late wastes. There are many of this family of plants,

the diflferent species including both shrubs and

herbs. The scoberia, salicornia, and sua;da are

mostly annuals with flat leaves, while the sarcobatus

and spirostachys are shrubs.

The dry plains contain sage-brush, rabbit-bush,

and grease-wood. The flora of these flats are quite

short-lived, and are composed chiefly of annuals.

Among them are the little golden poppies,

eschscholtzias, gillias, composita;, phlox, peucada-

mun, and phacelias, which mature in a few weeks,

ripen, and blow away, leaving no trace behind to

cover the bare earth during the many dry months.

The clothing of the foot-hills are shrubs, from

two to four feet high.

The higher slopes are covered with black-jack, a

hardy scrub-oak. Lower down the gray sage-brush

{Artemesia) , the green rabbit-bush (O'utierrezia),

and grease-wood {Bigelovia) abound'. Carpeting
the ground beneath these shrubs are many pretty

flowers: penstemons, eriogomuns, lupines, wild

onions, violets, stock flow-ers, salmon-colored pop-

pies, purple astralagus, and a great variety of yellow
and purple peucadamuns and varieties of composite.

Advancing upward, we now consider the flora

found on the slopes of the ranges facing the conti-

nental divide; but what is true of the soil in a

given altitude in this region, is, in a measure, true

of the products of the soil at the same altitude

throughout the Rocky Mountain system. The

higher mountains are so variable in their flora-

according to the moisture, soil, and position
—that

the species are very diversified. It contains most

specimens of the forests, although the timber, as a

rule, is almost exclusively evergreen. The mount-

ains are magnificent during the flowering season,

and "Solomon in all his glory" could never bear

the shadow of a comparison,—asters, columbines,

painted-cups, clematis, primrose, milk-vetch, the

leaper, and many others.

In the dryest portions of the country
—

dry hills

and sandy plains
—are found those parodies on the

luscious fruits of the tropics, the cactaceiE, whose

suggestive shapes, sharp needles, and delicately

luxurious flowers are the delight, tantalizingly

guarded, of the too confiding traveller. By using

precaution, however, the beauty and sweets may be

gathered and the thorns avoided. The prickly pears
are very abundant, and have a beautiful bloom and

edible fruit, with flat-lobed stems, resembling a

leaf and shaped like a pear. The mammillaries are

tubercled balls, each tubercle shielded by a bristling

circle of needles defending the little ball on every

side; and the stem, thrusting itself upward from

the spaces between the tubercles, bears the most
beautiful bell-shaped flowers, and the bloom is quite

profuse. From the glow of the blood-red center

the corolla shades to a pale pinkish tint at the tip

of the fringed petals. These flowers only open in

the warmth of the sun's rays, and close at night.

The barrel cactus (echino cactus) is perfectly

round, may be from one to four feet high, has

neither leaf nor stem, and is provided with vertical

or spiral ridges the entire length, about an inch

apart; these ridges are furnished with formidable

spines, which are often hooked. When standing
out on the desert they look like a sentinel on guard.
The flowers are less showy than those of the ball

cactus. The bushel cactus is the most profuse

bloomer, growing in a dense circular mass, often

five score stems in a bunch. Out of each stem arise

several blood-red flowers, so numerous that the

plant takes the form of a pagoda of bloom, and

seems some freak of beauty from the brain of the

genii of the lamp in "Arabian Nights."
One of the remarkable features of the distribution

of the flora in New Mexico is, that the lofty mount-

ain peaks, far distant and separated by arid, parched

plains and alkaline wastes, have the same flora and

the same distribution of flora at the same altitude,

showing the height of the water; and, as the

climatic changes swept on, period following period,

the snow was surely disappearing, although it often

fell low down upon the mountain sides. The lake

drained by the turbid Rio Grande on the south and

the Rio San Juan on the west, was drained of its

vitality to swell the waters of the Gulf of Mexico
on the one hand, while the rapid Colorado received

the overplus on the other; and as the rivers wore

away deeper and deeper canons for themselves, the

water shrank and shrank, and as the snow disap-

peared from the mountains, the forests climbed up
the moist defiles and the bold spurs, and the warmth
of the climate invited a semi-tropical luxuriance.

Then, as the water shrank lower and lower, and the

snow crept higher and higher, most of the deciduous

trees, and most of the grasses and flowers, perished.
The lake, in shrinking, left the mineral salts in

such quantity in the lake that the animal life all

perished, and the thousands and thousands of acres,

left exposed were plains covered with alkali, in

which no ordinary plants could grow. Sage-brush,

grease-wood, and rabbit-bushes in time covered the

land, and a variety of fescue grass.

Therefore, from the Arctic zone to the tropics
there are found the necessary conditions to produce
a great variety of specimens representing each

gradation of moisture, temperature, and soil. The

Alpine flora at the high altitudes—evergreen and
most specimens of deciduous trees and shrubs

known in the temperate zone, and the mosses, ferns,

and lichens to correspond, with a large variety
of shrubs and plants. The crucifera;, leguminosa-,

rosaceie, composita;, polemoniaceie, scrophulari-
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aceic, polygoacea;, cyperacea;, graminea;, and fungi

are represented by ninety, one hundred, one hun-

dred and fifty, four hundred species, and so on

throughout the list, hundreds of species are largely

represented.
At a lower altitude are found eurotia and abriplex,

and here the flora gillias, eschscholtzias, and com-

posita; are found. On the plains at the mountain

bases are grasses and sedges, the great resource

of the stocltmen. On the sandy plains and the

dryest hills are the cactacea; and various members
of the beet family.

The total number of species is over twenty-five

hundred, as is now known, and doubtless in time

there will be found many more, enlarging the

list to nearly twice that number; while in the area

of any State in the Mississippi Valley the highest
number of flowering plants is under five hundred.

A strange, far off land is this land of the sun, and

it is one that admits of much scrutiny in many
ways, and is full of interest.

[Original in Popular Science JVtwjj.J

A FEW RHODE ISLAND ORCHIDS.
BY S. E. KENNEDY.

Along the margin of our little streams, among
the ferns and mosses of our swampy pastures, or

afar in the depths of our pleasant woods, grow
several species of interesting orchids. Early in

June we find the beautiful arethusa rising from a

small, round bulb, hidden deep in the sprays of

feathery moss, with its one large, fragrant flower

crowning the short stem, clothed with its three

lanceolate sheaths. I like to hold this dainty blos-

som in the sunshine, and, looking across it, catch

the silvery lustre reflected from the glistening
surface of petal and sepal. To me this blossom is

"spring-time's richest dower," and I cannot do
otherwise than mourn its departure, although its

loss is partially made up in coming of petal of its

less comely' sister, the calopogon. This grows in

much the same kind of soil, its delicate perfume

leading the enthusiastic botanist direct to its locality.

Its slender stem bears from three to eight large pur-

ple flowers, remarkable for the inverted position
of the lip, owing to the ovary not being twisted as

in other orchids.

Another denizen of our swamps is the pogonia.
P. ophioglossoides bears a light-purple flower, quite

pretty, but without fragrance. At about the same
time that these are in bloom, Cypripedium acaule

may be found in shady situations, its large, plaited,

downy leaves being by no means the least interest-

ing part of the plant. They say that the yellow

lady's-slipper is found here also, but I have never

been fortunate enough to obtain a specimen.
Next in order of blossoming is the Habenaria

virescens, whose long, thin spikes of inconspicuous

green flowers entitle it to no particular respect.
Somewhat more worthy of notice is the //. lacera.

Its loose spike of greenish-white flowers, though
not showy, are made interesting by the reflexed lip

with its deeply-parted capillary segments. We find

this, as well as //. virescens, among the tall grasses

along the river bank.

Contemporary with these is the Goodyera, with its

curiously mottled leaves and small white flowers.

This we find under evergreens in the woods and in

shady places in swampy pastures. Spiranthes is

another small but interesting flower, found in old

woods and among the grass of our wet meadows.
S. gracilis, with its fragrant white flowers upon
their twisted rachis, was one of the wonders of my
childhood—a feeling in no wise lessened by the

research of later years.

The next to bloom is the beautiful Uahenaria

fimhriaia. It grows two to three feet high, bearing
a long raceme of lilac-puple flowers, and is con-

sidered by some the most superb of all the orchids.

Somewhat resembling this, but inferior in size and

beauty, is //. psycodes, also a purple-fringed orchid,

common in our meadows.

But if these are beautiful, what may not be said

of If. ciliaris, the crowning glory of the genus?
Its bright orange-colored flowers make it a conspic-
uous object in any locality favored by its presence—
for this is no common plant, and we may, perhaps,
be forgiven for boasting of its partiality to our

humble valley, although it must be confessed that it

does not grow here in such abundance as the less

beautiful varieties do.

Moosup Valley, R. I.

Correspoi?dei?ce.

lirief commttniratioHs upon suhjectt of scientific interest
mill be welcomed from any f/ttarter. The editors do not neces-

sarily indorse all views and statements presented by their

corresponden tf.

AUTOGRAPHISM.
Editor of Popular Science News:

While I was reading the article on "Autograph-
ism," I was filled with wonder that the facts men-

tioned should seerrt*hew to anyone. In my boyhood
I had observed them, t. e. ,

I had seen that a scratch

with the finger-nails, that did not break the skin or

roughen it, was often followed by the appearance
of a red line that seemed slightly raised above the

general surface. This was recalled to mind when
there appeared before the public, about the year

1850, a so-called spiritual medium, who claimed to

show on his arm, in raised red letters, the initial

letter of a spirit friend's name. I then thought—
and have since had no reason to change my opinion
—that the so-called medium retired for a refreshing

draught, or some other ostensible purpose, and

then and there traced on his arm, with a smooth

glass, wood, or metal point, a letter or letters. I

have often demonstrated to friends that it could be

done in this way, and on anyone's arm
;

so that

there is no call for a spirit presence, or diseased

condition theory, to account for the facts. The

newly-born infant has the redness of skin all over

tTie body which is there observed, only under what

seems abnormal conditions. In a few individuals

where the warmth and nourishment are propor-
tioned to the needs, the normal conditions continue,

but in the vast majority of cases the skin shrinks

and pales, and disease comes as a result of an

abnormal condition, by which the heart's work in

circulating blood is greatly increased, and the most

poisonous waste of the body prevented from passing

readily to the air to the detriment of those organs

by which it is eliminated vicariously, or, being
retained in the body, poisons the blood and causes

death. I have relieved infants that had laid coma-

tose from cholera infantum for three days, by

producing, in a mechanical way, the normal condi-

tion of the skin. The relief is immediate in the

coma of cholera infantum, and, indeed, any coma,
in sudden, acute mania, chills, and many other

troubles that have their origin in this abnormal

condition. I am sure that more than seventy-five

per cent, of human diseases have their inception or

acceleration in abnormal conditions of the skin.

Even a burn may have the pain relieved and the

surface more quickly healed by keeping the circula-

tion in the skin normal.

Dr. Mesnet can have a satisfactory explanation
of all his phenomena from

Yours truly,

Geo. F. Waters.

Boston, Mass., August 21, i8<p.

BALLIIATCIIET—BAILHACHE.
Editor of Popular Science A'ews :

When I was on a pleasant visit in New England
last month, an esteemed friend called my attention

to a paragraph that occurred in your May number
relative to the name Ballhatchet, and by this mail

the friend in question has sent me a copy of the

paper. I find the paragraph runs as follows :

It is a well-known fact that, in ancient times, the Phoenicia:
had numerous settlements on the southern coast of England.
An interesting discovery has recently been made, in a little

village in Devonshire, of some direct descendants of theKc
ancient colonists. For many centuries a family by the naim-
of Ballhatchet has resided on a farm known as Ballford, or

Baal's ford. The family name is evidently a corruption ot

Baal-Akhed. Immediately above the farm rises a hill, which is

known to this day as I!aal-Tor, or rock of Baal. The last male
survivorof the family, Mr. Thomas Ballhatchet, is seventj-foiir

years of age, and is said to have a facial type quite distinct

from that of the natives of Cornwall and Devon, and distinctly
of a Levantine character. The long survival of this nanit
of the Phoenician deity is very interesting, and it is quite

possible that the present Mr. Ballhatchet is a direct descendant
of an ancient Phoenician priest of Baal, whose temple formerly
stood upon the ground now occupied by his farm buildings.

This story seems to have originated in the iVan-

chester Ouardian, wherein its London correspondent
—the latter part of last year—wrote almost word
for word the same. A writer in Aotes and Queries

(London, Eng.) for January 4, 1S90, quotes it and

says :

"
Surely such a statement deserves a niche in

Notes and Queries, if only to show that this inarvel-

lously mild autumn has produced big gooseberries
in iTiore ways than one. The surname in question
is simply a corruption of Bailhache, a family which
has existed in Jersey (Channel Islands) from time

immemorial, members of which, like those of so

many of their compatriots, have doubtless settled

on the opposite coast (Devon)."
I may add that so far from Mr. Thotnas Ball-

hatchet—his name, I see, is spelt Balhatchet in

White's "Devonshire Directory" for iSyo—beiiiu;

the last of his race, the patronymic is by no means
an uncommon one hereabouts. •

I am sorry that a story possessing so little founda-
tion should have crept into your admirable little

paper, and thank you greatly, in anticipation, for

inserting this correction.

Yours obediently,
Harry Hems.

Fair Park, Exeter, Eng., August 11, 1890.

THE CHIGGER.
Editor of Popular Science News:
Your correspondent (H.M.Whelpley, F. R. M.S.)

on the chigger would hear it called here in New
Jersey "sand-tick," and it is the worst on the sweet-

fern. It is said that it is to be avoided. I do not

know as the native population use any remedy, but

those that have come here to live from other
sections of the country use salt-wash in strong salt

water. In my family we frequently rub dry salt

over us to prevent the itching caused by them. In

East Tennessee it is called chigger. We find it

worse on the raspberry than on the blackberry here
on my place. Respectfully yours,

Mrs. H. B. Perry.
Lakewood, N. J.

The Eiffel Tower to be Utilized.—It is

stated that advantage is to be taken of the elevation

of the Eiffel Tower to erect a manometric tube to

contain mercury, so that at the bottom a pressure
would 'oe obtained equal to 400 atmospheres (roughly
speaking, about 6,000 pounds, or two and a half tons

to the square inch). M. Cailletet proposes td utilize

this enormous pressure in his investigations con-

cerning the liquefaction of gases.
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Pnictical Cljcuiistry aqil tlje '/Iits.

THE MANUFACTURE OF SODIC
CARBONATE.

The history of the manufacture of sodic

carbonate, or sal soda, is an interesting one,

as it was a direct result of a chemical research,

and has been an important factor in the com-

mercial prosperity of France and other coim-

tries. Carbonate of soda is used in immense

((uantities in the arts, especially in soap and

(jjlass making, and its cheap production is a

matter of great importance.

Carbonate of soda occurs but very spar-

ingly in nature ;
the vatron of Egypt and the

troiia of Africa and South America are

examples. Up to the latter part of the last

century the principle source of supply Ivas

obtained by burning the ashes of a marine

plant growing on the coast of Spain. This

ash contained about one-fourth its weight
of sodic carbonate, and the cost of its pro-
duction was necessarily large. But even this

limited source of supply was curtailed during
the wars of the French Revolution, and

Napoleon, realizing the importance of a

supply of the substance, otTered a premium
for tlie discovery of a process by which it

could be cheaply manufactured at home
; and

this led to the discovery of the LeBlanc

process, by which sodic carbonate can be

abundantly produced from sodic chloride, or

common salt, at a cost far less than that

of the old-fashioned way of burning sea-

weed.

The first step in the process is the trans-

formation of the sodic chloride into sodic

sulphate, which is accomplished by heating
it in a reverberatory furnace with sidphuric

acid, the reaction being as follows :

2(NaCl)+H2S04=2(H CI)+NasS04.

The hydrochloric acid gas (H CI) is absorbed

by water to form the commercial muriatic

acid, which commands a ready market, and

is an important factor in the economy of the

process.
' After the sodic sulphate

—or "salt-cake,"
as it is called—has become thoroughly dry, it

is mixed with fragments of limestone and

coal, and again strongly heated, when it

fuses to a dark-colored mass, known as

"black-ash," composed of sodic carbonate,

lime, and calcic sulphide. The chemical

reactions which take place are rather com-

plicated, but we give them below, as they

may be of interest to students of chemistry.

First, when the sodic sulphate is heated

with the coal, or carbon, it is changed to

sodic sulphide, while carbonic oxide gas is

evolved, thus: Na^ S04+ C4= Na.i S + 4CO.
Again, when calcic carbonate is heated with

carbon, carbonic oxide is given off, and calcic

oxide, or lime, remains: Ca C03+C=2CO+
CaO. Finally, when sodic sulphide and

lime are heated together in the presence
of carbonic aciil gas, sodic carbonate and

calcic sulphide are produced : Na-i S+Ca 0+
C0.2=Na2C03+CaS.
The soda-ash produced by treating the

black-ash with water and evaporating the

solution to dryness, is not pure, but contains

a certain amount of caustic soda, formed by
the action of the excess of lime upon the

sodic carbonate. So the crude soda-ash is

mixed again with powdered coal, and heated,

when the carbonic acid gas formed converts

the caustic soda once more into carbonate,

and it is only necessary to dissolve the mass

in water and crystallize out the pure sodic

carbonate.

Later, the Solvay, or ammonia-soda, pro-

cess for the manufacture of the carbonate

was introduced, and would have entirely

superseded the LeBlanc process if it were

not for the fact that the latter produces, as a

by-product, a large amount of hydrochloric

acid, which finds a ready sale, thereby ren-

dering it slightly more economical than the

Solvay method. The latter process depends

upon a curious reaction between sodic chlo-

ride and hydro-ammonic carbonate, as follows :

Na CI+NH4 H C03=NH4 Cl+Na H COs.

In practice the solution of sodic chloride is

mixed with about one-fifth its volume of am-

monia, and carbonic acid gas passed into it,

when the sodic bicarbonate is precipitated.

The bicarbonate is converted into carbonate

by simple heating, while the ammonic chloride

is decomposed by lime, and the resulting

ammonia gas used over again. Several meth-

ods have been proposed by which the chlorine

at present lost in this process may be recov-

ered, but until this can be profitably accom-

plished, the rivalry between the LeBlanc and

Solvay systems will probably continue.

Another by-product of the LeBlanc process

is the sulphur, from the sulphide of calcium.

This was formerly thrown away, thereby

creating a nuisance, but the sulphur is now
recovered in its elementary form and sold at

a profit.

Ilydrosodic carbonate, or saleratus, (HNa
CO3) ,

is formed directly in the Solvay process,

but is usually made by exposing the moist car-

bonate to an atmosphere of carbonic acid gas,

thus : Na.jC08-FCO.,+ H,0 = 2(Na H COa).
It is principally used in the manufacture

of baking-powder.
The interdependence of the arts is well

illustrated by the history of tlie LeBlanc

process. The cheaper production of the

soda-ash led to its increased use in glass and

soap making, and the consequent cheapening
of those articles led to an increased demand,

which, in turn, created a still larger demand
for soda-ash. The extension of the soda-ash

manufacture led to a demand for larger quan-
tities of tlie sulphuric acid used in the process,

whicli gave rise to so many improvements in

its manufacture that its previous high price

was gradually reduced to the present nominal

cost, allowing it also to be used freely in

many other arts and manufactures. The
increased production of hydrochloric acid as

a by-product, cheapened the cost of bleaching-

powder and greatly benefitted the cotton-

bleaching and calico-printing industries. In

short, it may be said that the indirect result

of the French wars which led to LeBlanc's

discovery, was of more benefit to mankind

than the direct benefit of all the wars and

battles that have occurred since tlie dawn
of civilization.

[Original in Popular Science ^ews-i

THE ORES OF IRON.

BY W. J. CHASE.

Pure metallic iron is only to be found in the

chemical laboratory, and, on account of the difficulty

of its preparation, lias no commercial value. In

color, the chemically pure metal varies from a bluish

gray to a silvery white, according to the method
of its preparation, and has a specific gravity of about

7.85. Compaqntively pure iron, however, is some-

times found in nature in the form of meteoric iron,

but the supply from this source is extremely small.

When thus found, it is almost invariably accom-

panied by nickel.

The sources from which the great iron supply
of the world is derived, are those ores in which the

iron exists in combination with non- metallic

substances. These may be divided into three classes,

viz., the sulphides, the carbonates, and the oxides,

according to the proportion of sulphur, carbon, or

oxygen present in the ore. Other substances also

exist in these compounds, and on the varying

proportions of this accompanying foreign matter

depends the ore's value, which is by no means

necessarily commensurate with the amount of actual

iron present in them. The presence of certain

impurities, notably phosphorus, in other than most

minute quantities, greatly lessens the value of the

ores, and in like manner the admixture of other

gangues by increasing the difficulty of working the

ores decreases their value.

The sulphides, notably the pyrites, while an

important source of oil of vitriol and sulphuric

acid, furnish but little iron. The residue, however,

left in the process of making this vitriol is an

important aid in the working of iron in the pud-

dling furnaces.

Of the carbonates, the only two forms of value to

the iron smelter are the spathic ores and the clay

iron stones or argillaceous iron ores. The spathic

ores, so called from their foliated structure, contain

the carbonate of iron in a crystallized form, and are

comparitively free from earthy matters. They gen-

erally contain magnesium and manganese, but, being

usually very free from sulphur and phosphorus, are

very valuable ores for smelting purposes. Their

yield of metal is usually about 40 per cent. In the

argillaceous ores the crystalline structure is not

usually apparent, and a more or less large amount
of clayey matter is present. Usually, too, the

ferrous carbonate is accompanied by a large amount

of calcium carbonate, rendering the ores "
lean,"'

but, on account of their self-fluxing property,

valuable for mixing with other richer ores. Large

deposits of clay iron stones are found in the coal

measures in layers alternating with strata of coal,

and on this account, as well as because of the black

color given them by the excess of carbonaceous
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matter they contain, these are then called blackband

ores. They yield generally about 35 per cent,

of metallic iron.

Of the oxides of iron, the most important are the

magnetites, and the red and brown hematites.

Magnetite, so called from its magnetic property,
which has also given it the name lodestone, is one

of the richest of iron ores, and contains when

purest, 7241 per cent, of iron. It is generally found

combined with a gangue of silica, lime, alumina,

and sometimes, also, very small quantities of sulphur
and phosphorus. It is most often iron black in

color, yielding a black streak, and occurs in granite,

gneiss, clay slate, hornblende schist, and limestone,

often in company with the hematites.

Red hematite is most commonly found in one

of four forms which are severally known as specular

iron, micaceous ore, kidney ore, and red ochre.

The specular is a crystalline variety of a steel grey

color, often called from its long, hexagon-shaped

crystals, needle ore. The micaceous variety occurs

in the form of tliin sheets or scales of a reddish-

brown color. Kidney ore occurs as dark brownish-

red botryoidal and kidney-shaped concretions, often

with smooth and lustrous surfaces. Red ochre is a

soft, earthy variety of this oxide, and has most value

as a pigment, though used also in puddling furnaces.

A less common variety is known as fossiliferous

ore, from the small fossil shells it contains, on

account of the lime in which, it is self-fluxing.

The gangue of these ores consists largely of silica,

and is comparatively free from sulphur and phos-

phorus. Their yield of metal is from 50 to 70 per
cent. They are usually found in the older geologi-

cal formations, particularly the Trenton limestones.

Brown hematite, common forms of which are

limonite, pot iron, and bog iron ore, yields about 60

per cent, of metallic iron when most pure, but these

ores vary very mucii, both as to the quantity of pure
iron they contain, and as to the constituents of their

gangues. Sulphur, phosphorus, manganese, and

silica are usually present, but in no fixed propor-
tions. The brown hematite deposits are generally
found in the clay above the subcarboniferous lime-

stones, usually of a sedimentary character forming
beds of ore, but sometimes, especially in the older

formations, existing in veins.

The United States at present produces about one-

fourth of the iron ore of commerce, or about

12,500,000 gross tons. Of this, the Lake Superior

region at present furnishes the most, chiefly red

hematite and magnetite. Pennsylvania, with its

soft magnetites and carbonates, is the next impor-
tant source of supply. New Jersey and the Adiron-

dack and Lake Chaniplain regions are also prolific

sources of magnetites, and Missouri furnishes large

quantities of red hematites, chiefly in the form

of specular iron ore. In Virginia, North Caro-

lina, Georgia, Alabama, Tennessee, and Kentucky,

increasingly large quantities of ore are mined

yearly, and of this, about 70 per cent, is red

hematite, 25 per cent, brown hematite, and 5

per cent, magnetite. And it will probably not be

many years before these States constituting the

New South will be the principal source of the

world's iron supply.

STEEL RAILWAY TIES.

Experiment is being made by the Delaware and

Hudson Railroad Company to test the adaptability

and superiority of steel ties for railroad uses. On
a section of the road leading south from Ballston

for nearly half a mile, the wooden sleepers have

been removed and the track reconstructed with the

steel ties. So far they give good satisfaction. As

trains pass rapidly over this piece of road, a peculiar

buzzing noise is noticeable, also the vibration

caused by the wheels upon the rails is observably
greater; but it is also the smoothest and pleasantest

riding piece of road between Troy and Saratoga.
The test of the safety and adaptability of the steel

ties is being made under the supervision of A. J.

Swift, chief engineer of the road, and the^' will be

adopted or rejected upon his recommendation.
So far he regards the steel ties as a success

;
but

no more will be laid until those now in use have
had the test of the winter to see in what manner,
if any, they will be affected by ice, frost, and snow,
and if they are equally safe in clay and quicksand
and gravel. If they stand ail these tests, Mr. Swift

has no doubt of the steel ties being speedily adopted
for general use as the old wooden sleepers need to

be replaced. The objection of their greatly in-

creased first cost is fully met and overcome by their

durability. Of their greater safety, if they stand

the test, there can be no doubt, as by their use it is

impossible for the rails to spread or in any other

manner to become displaced. They also give to the

track the perfect efl"ect of a continuous rail. The
steel ties are in shape an inverted "T." They are

seven feet long, seven inches wide, and are laid

twenty-two inches apart from centers. At either

end of the tie is a socket, in which is laid a block
of wood, four by five inches square and about sixteen

inches long, and upon which the rail is laid and

firmly held in place.
—

Scientific American.

INDUSTRIAL MEMORANDA.
To Solder Pin-holes in Platinum Vessels.—

A ready means is suggested by Mr. Piatt in the

Journal de Pharmacie et de Chimrie for soldering the

minute pin-holes which occur in old platinum
vessels which have been in long use. A few milli-

grammes of chloride of gold are placed over the

flaw, and warmed to fusion. The fused mass is then

heated in the flame of an oxyhydrogen blowpipe,
when the gold salt is reduced to the metallic state,

leaving a neatly soldered spot.

A Remarkahle Accident.—A man employed
in the chlorate of potash department of Messrs.

Muspratt's works, at Flint, Wales, was entering the

premises when he struck a light against his trousers.

The wearing apparel was so impregnated with chlo-

rate dust that it ignited instantaneously, and he
was immediately enveloped in a mass of flame. A
fellow-workman promptly threw him into a pool
of water, but when extracted it was found that he
had been so fearfully burnt that no hopes are enter-

tained of saving his life.

Catling's Cast Steel Gun.—Dr. Gatling has

invented a new steel gun, which he claims will be
far superior to the built-up gun, and can be made at

half the cost. The patents consist of making guns
cast from the highest grade of steel to shape around
a central core. This central core is utilized for the

purpose of cooling the casting from the interior

while the exterior is still hot. The cooling process
thus begins from the interior and works out, directly
the reverse of the ordinary way. The metal is

forced, as it were, from the interior outwardly,
thereby avoiding the creation of a hard, resisting
arch on the exterior of the casting, at which point
the full intensity of the high power force exercised

by the exploding ingredients within the gun exerts

itself. It makes the interior of the gun, where the

greatest strain Is felt, the toughest and hardest part,
and the soft and spongiest part the exterior, which
thus ads somewhat after the manner of a cushion.

This is directly the reverse of the old style guns,
in which the spongiest part is on the interior.

Another important point is the method in which
the metal is cast. A revolving motion is given it,

which makes the grain spiral.

Tlje Out-Door «Ioiid.

Edited by HARLAN H. BALLARD,
President op the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

ON THE SHORES OK LAKE QUINSIGA-
MOND.

.One of the best places in the world for a boy
to spend the summer is at the Natural History
Camp at Lake Quinsigamond. If any boy does
not know where this lake is, and all about its

beauty, it is because he isn't old enough to be
interested in boating, for everybody knows that

many a famous college race has been rowed on its

smooth and glistening waters. It is three miles
from the city of Worcester, in Massachusetts, and is

reached by a busy little narrow-gauge railway, over
which open cars run merrily back and forth every
hour—and I don't know but every half hour—in the

day.
history of the camp.

A few years ago. Dr. Raymenton, of the Worces-
ter Society of Natural History, conceived the idea
of establishing a summer camp for boys on the

shore of this lake. Other members of the society
became interested, and also many gentlemen of
Worcester and prominent educators and lovers
of boys everywhere. Mr. E. W. Forbush is now
President of the institution. Many persons shook
their heads doubtfully at first, and began to talk

about all the difficulties and dangers of the plan.
Where would the money come from ? Would boys
care to go.' Suppose they should be taken sick

miles away from a physician? Could discipline be
maintained .' Would it be good for boys to study so

hard in the summer.' Wouldn't they get drowned?
How would they be interested evenings? What
about Sundays? Such were some of the questions
raised by the croakers, and it seemed for a time as
if they could actually invent two equally difficult

conundrums while the favorers of the plan were

solving one. But, fortunately, as each question
arose it was answered so wisely that it staid

answered, and by and by the doubters found it so

hard work to imagine any more evil possibilities
that they got tired of trying, and admitted that after

all the camp was a good thing and a great success.

The President of the Agassis Association was
invited by Mr. Kelley, one of the managers of the

camp, to go to Worcester and talk to the boys about
local societies for the studyof natural history. The
invitation was accepted, and the time for the address
was fixed for June 24, the day of the formal open-
ing. At the appointed time the pretty pavilion bv
the lake was crowded by an earnest audience, com-
posed of campers and their friends, who were all

greatly interested to hear of the many enthusiastic
bands of boys and girls who are engaged in studying
natural science at their homes under the banner
of the Agassiz Association. But the speaker was
more interested in using his eyes and ears than his

lips, for he had never before seen so good a solution
of the question, "What shall we do with our bovs
in the summer?"

THE BOAT-RIDK TO CAMP.

The narrow-gauge railroad, already mentioned,
ends at a point on the lake about two miles from the

camp. Here a pretty steam yacht was found, just
ready to start for camp. Several handsome, vigor-
ous boys and young men were stepping aboard.

They were clothed in a dark blue uniform, and had
on their caps the letters "N. H. C."

" So it seems you have a little military drill?"

"Oh, yes; just enough for regularity and exer-
cise."
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The rope was cast oft", the engineer moved a lever,

and the stern-wheel began to whirl in the foaming

water, driving the boat rapidly away from shore.

Lake Qiiinsigamond is about six miles long, and

shaped something like the figure 8. The shores

approach so near together in the middle that a

connection is made bv a causeway and bridge.

Passing under this bridge, between high walls

of solid masonry, you come out into the upper lake,-

and leave behind you all the sights which suggest

the nineteenth century. Railways and houses are

lost to view, and on all sides there is nothing to be

seen but water, and woods, and sky. Pretty soon

the boat turns and makes a charge upon the oppo-

site, or eastern coast, where white tents gleam

through the foliage, and where a little wharf appears.

A group of merry girls is standing on this wharf,

and here and there among the tents and trees

others appear like veritable naiads or dryads of the

wood.

THE GtRLs' CAMP.

"What have we here.'"

"This is our girls' camp,—an experiment as yet,

but, as you see, destined to be successful."

" How many are there.'"

" What.'—girls or camps.'"

"Girls."
" We have forty. This is the first year. We have

more than a hundred boys in the camp over there

on the other side, and shall probably have as many
girls here next summer."

By this time the party on the wharf had skipped

on board, and the boat was headed for the other

shore.

"This is our opening day, and these girls are

going over to attend the exercises."
" Can they keep comfortable here in case of a

storm }
"

"Oh, yes. You see we have a 'fly' over every

tent, and a dry raised floor. It can't rain hard

enough to wet through."
" What's that square tent with a glass window?"

"That is something new,—a canvas house,—that

is absolutely luxurious."

• THE boys' camp.

" Here we are !

" and the boat grazed the side of a

commodious wharf, and was secured by the hawser.
" We have half an hour before dinner; would you

like to look around.'"

"Certainly; I want to see everything."

"This is the work-shop. Here, you sec, are

plenty of tools, all of the best grade. They can be

drawn, something as books are drawn from a

library. On this wall are the nails and hooks on

which they are kept. You see under each hook is a

picture of the tool that belongs on it, 'life-size,'

so that a glance shows where each belongs."
' Thai's a good scheme." ,

"Yes; and here is the work-room, bench, and

everything handy. This boat is about half finished.

It will easily carry half a dozen persons. We build

one boat every year. We have one of the most

expert boat-builders in the country come here and

make it. He does a little every day, and explains

everything to the boys, who help as they may be

able."

Several boys were busy in this room.

"This next room is devoted to photography.
Here are the chemicals; this is the dark-room.

There is an instructor in attendance every day, so

that all who wish can learn the art."

"All who wish.' Is everything here voluntary .'"

"Everything except the military drill and the

swimming lesson."
" Can you give me an idea ot a day in camp?"

THE PROGRAMME OF A DAY IN CAMP.

The day's exercises vary enough to avoid monot-

ony, but are about like this :

At reveille the boys all rise, dress, and put their

tents in perfect order. As soon as this is done, each

one turns out of his tent and stands "on attention"

until the inspector makes his rounds. Breakfast

and a light drill fill up the time until nine o'clock.

Then comes the swimming lesson. Those who are

already swimmers are excused from this if they

desire, but the attractions of a plunge into the cool

water make it very unusual for anyone to get

excused.

After the swimming is over, there are usually

three "outings," under the lead of competent

instructors, among which the boys may choose.

One teacher will lead a party in search of birds,

another will go after insects, and a third will hunt

for flowers or minerals. The boys are not required

to go on any of these excursions, but may row, fish,

sleep in their' hammocks, or what they will. They
are here lor a good time. Yet there are always

quite as many begging to go as the leader can

possibly get along with. He explains in a familiar

manner whatever specimens are taken.

IN THE AFTERNOON.

The campers are summoned to dinner by the roll

of the drutns, and march to the dining tents in

divisions of about twenty, under their officers, who
are appointed as a reward for exceptional merit.

On the day of our visit the dinner was sumptuous
for a camp—or for any other place, for that matter.

Beef steak, boiled ham, new potatoes, peas, excellent

bread and butter, choice milk by the gallon, and

watermelons !

After dinner there are exercises in the preserva-

tion and classification of the specimens obtained in

the morning—all voluntary, and all under compe-
tent instruction. The laboratory, with its aquarium
and its apparatus for practical work, is very popular,

and is under the direction of Prof. E. F. Ilitchings,

long President of Chapter 894 of the Agassiz Asso-

ciation. Besides this work in natural history there

is a room devoted to art study. Here the boys are

taught to draw and to model in clay. After all these

exercises there is a fencing lesson, an evening drill,

and supper.

AROUND THE EVENING CAMP-FIRE.

There is greater variety in the evening programme
than in any other part of the day. One evening
each week is devoted to a play or a concert, managed

by the boys themselves. One evening is filled by
an entertainment provided by volunteer ladies and

gentlemen of Worcester. On one evening a great

camp-fire is built, and grouped about it the boys
listen to tales of hunting, fishing, and camping life

as told by men whose gift at story-telling is only

equalled by their skill with gun and rod. A lecture,

usually illustrated with the stereopticon, is arranged
for another night, and the rest are left open for

whatever may "turnup."
On Sunday morning the bath is taken as usual,

after which there is an opportunity for the boys to

go in to Worcester to church. In the afternoon

there is a service in camp, conducted by prominent

clergymen of different denominations in turn.

A physician inspects the camp every morning,
but thus far his 8er\>ices have been limited to pre-

scribing simple remedies from such pains as result

from an over-consumption of watermelon. On the

whole it would be hard to find a healthier or happier

set of fellows anywhere;
—and the total expense for

use of tent, board, and instruction is only seven

dollars per week.

All of which reminds us first of all that there are

other lakes in the world besides Quinsigamond 1

THE ROMANCE OF CHAPTER 187.

Mr. Gosse has written a clever book en-

titled,
" The Romance of Natural History ;"

but there is nothing in it which at all com-

pares with the pretty little romances which

now and then find place among the routine

study of our Chapters, as may be seen in the

following extract from a letter written by the

most active member of Chapter 187 :

You know that our Chapter, during the years
from 1883 to 1887 or '88, was composed chiefly

of students in the High School. We kept it up

pretty actively for a year or two after I left school in

i8S6, but the disintegration was too rapid for us.

Several—I had almost said most—of the members
went to college. Half a dozen were graduated this

spring, and have gone forth to the four quarters

of the earth to carve out fortunes for themselves.

There isn't a corporal's guard left in the city. In

brief, and to come to the point, I think you may
safely understand that tiie Chapter, so far as its

High School constituency is concerned, has passed
into "innocuous desuetude." I/ic jacet, requiescat

in pace, mortuvs est, et cetera. Now for the phcenix.

I don't want you to understand Chapter 187 as

dead, by any means. I have treasured among mj'

letters a commission from you instituting me as

Chapter 187
—a sort of skeleton in perpetuo, around

and upon which a Chapter may be built upon no

notice. This letter is largely to tell you that the'

skeleton still does business at the old stand, and

v^ishes to be recognized as Chapter 187. I wear my
gold cross all but constantly, and am nearly or quite

as deeply
—if not so actively

—interested in ento-

mology as ever.

And I have a fellow-member! You will guess
what I mean when you remember cards that you
received some three months ago from the Rev. and

Mrs. Thomas L . I think your official records

of Chapter 187 will furnish you with a basis for

recognizing the new Mrs. G
, who, as Miss Lucy

L
,
was the first young lady member and the

first young lady president of the Chapter, and,

generally speaking, one of the mo^t conscientious

and enthusiastic members we ever had. Please

consider us, from now out, as Chapter 187.

Yours as always,

J. P. G.
»>

CHAPTER ADDRESSES, NEW AND
REVISED.

No. of
Members

8
No. Name.
3£) CnttaraugUH. N. Y. A

CliiroMce B. Furrar, A. A. Bdx 214.

330 Brooklyn, N.Y. 1 4
Freil J WUilhiK, I'arkville, L. 1. {at. Johns
Chapter.)

*;i IlanislmDr, I'a. B
Geo. Moftitt, Coriior Tine an(l-2il yt«. (Harris
Chapter.)

fi21 North .Salem, N. Y. A 13
II. W. Clai k, Cr..ton Falls, N. Y.

.W8 l.akevvood, N..). A 8
Mrs. (j. L. llovcy.

<>
ORIGINAL OBSERVATIONS BY MEMBERS

OF THE AGASSIZ ASSOCIATION.

265. Different Names FOR THE Peanut. [See
Note 264]—In addition to the vulgar local names
for Arachys hypogaa quoted by your correspondent,
C. W., in the August number of Popular Science

News, I would state that in my boyhood, in South-

ern Alabama, I have frequently heard Arachys called

"ground-peas," "ground-nuts," and "goober-peas."
The names "pindar" and "goober" are pure Afri-

can, and belong to two diiferent West-Coast dialects,

though just which ones I am unable to say. Forty

years ago there were plenty of imported African

slaves in that portion of the South, and these, in
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manj instances, retained tlieir native tribal habits,

likes and dislikes, feuds, etc. We liad an old negro
in our family for several years who Iwd been cap-

tured and brought over by a slaver when he was

quite a well-grown man. He had a great antipathy

to Guinea negroes, and never missed an opportunity
to show his contempt for "Ginny nigga'," saying,

among other things concerning them, that they
were " wusser'n po' buckra," (worse than poor white

trash). He always called the peanut "gooba,"
while to the negroes generally it was a "pinder" or

"pinda'."
—Frank L. James, St. Louis, Mo.

266. A Half Hour With a Pair of White-

Bellied Nuthatches.—I experienced a great deal

of pleasure, one day in April, in watching the oper-

ations of a pair of nuthatches, notwithstanding the

fact that there was a slight rain and cold wind.

The pair were apparently in search of their dinner.

The loving attention and diligence of the male bird

were worthy of commendation and imitation. The
birds were in an old apple orchard, and were run-

ning up and down the branches of the trees, looking
in every notch and crevice, and under the pieces

of loose bark, in search of insects or their larva

or pupa. After a diligent search on the trunk of a

tree, the male found something which he thought

worthy of his attention. The tact and skill which

he exhibited in securing this choice viand was quite

surprising. He drove his bill into the hard bark

with great force and rapidity, frequently uttering his

low, piping note, and changing his position as often

as an opportunity offered for gaining any advantage.
After a few moments of diligent hammering he

succeeded in getting the choice morsel, which must

have been the chrysalis of some insect, as I found

part of a cocoon fast to the tree, at the point where

he had been at work. What do you suppose he did

as soon as he had obtained this hard-earned bit

of food.' He flew directly to another branch of the

tree, where his mate was at work, placed the morsel

in her open bill, and started oflf in search of another.

He worked in this way for the half hour that I

watched them, and I know not how long before,

bringing everything that he found and giving it to

his companion. I saw him give her something five

or six times; the last time I stood within ten or

twelve feet of them. The gallant little fellow came
from a neighboring tree with some food which he

had found, and alighted beside his mate, who imme-

diately opened her mouth and received the food, and

informed him that she had sufficient by sitting down

upon the limb and trying to make herself comforta-

ble. He seemed to understand her perfectly, for,

instead of flying back to the tree from which he had
. come, he flew to another branch a few feet distant

and seated himself, all the while piping his low

notes, which seemed to express perfect enjoyment.—L. O. P., Hickman, Ky.

[Written for "The Out-Door World."]

ABOUT GRASSES.
BY ALFRED H. PETERS,
Of the Agassis AssocUiiion.

fConcludcd from September number.] .

During the latter part of June flowers also the

true blue grass, sometimes called wire grass, {I'oa

compressa), (Fig. 5). This grass is a native, and

belongs to the same genus as June grass, though it

is in habit entirely different. It is a small grass,

found in patches, generally upon the dry hillsides

and sandy barrens of the Northern States. It

appears to prefer a thin soil, and may be readily

recognized by its flattened stalk and short, fine,

deep-green blades, which, seen when the dew is on

them, are actually blue. The stalks are seldom

above a foot in height, and creep more or less from

Fig. S-

Blue or Wire Grass,

Poa compi'essa.

the root. They are flattened, unlike any other in

the order, and are enclosed in

heavy sheaths, the last one of

which extends nearly up to the

head. This protection, together
with its creeping habit, keeps
the stalk fresh and green during
the whole season, making the

grass much appreciated by cattle,

which crop it short, both stalk

and blade, where\er found. The
flower-head is very small, and

the blossom of a greenish-white
color. So much darker is this

grass than any other that one

standing upon a pastured slope

may, in the right light, dis-

tinguish its patches for rods

away. Only its scantiness pre-

vents it from being the most val-

uable of all the pasturage grasses.

The tall, rank-growing timo-

thy
—called also "

herd's-grass"

and "cat-tail grass"
—

{I'hleum

pratense), (Fig. 6), is the best-

known and most widely-culti-

vated grass in the United States.

Its stout, erect stalks, from two

to four feet in height, crowned

by the familiar cylindrical spike, shoot up on all

sides wherever in summer the sound of the mower
is heard or red clover blossoms are seen. The
abundance of its long, glaucous, or grayish-green

blades, which grow not only from the base but from

halfway up the stalk, makes this grass especially

valuable for hay. It is sown for this purpose more

than are all the rest of the grasses put together, and

the seed is an important article of commerce. It

blossoms in the North during the last week in June
and the first week of July, with a flower varying
from lavender to greenish-yellow. Timothy has a

peculiar bulb-like root, dif-

ferent from all other of the

common grasses, and is not,

as some suppose, a native

grass, but one very early

naturalized from Europe.

Along with timothy ap-

pears "quick," "couch," or

"quack" grass (Triticum

repens), (Fig. 7), from its

underground creepingstems
and domestic habits, a par-

ticular pest to gardeners.

Although, like everything

else, a nuisance when out

of place, quick grass is not

refused by cattle, either as

pasturage or hay. It is

often found in meadows and

uplands, as well as in the

garden, and on sandy slopes

or along the beds of streams

no doubt serves to hold the

soil together by means of its

multitudinous underground
stems. It is a tall, coarse

grass, of the same height
and color as timothy, but in

the shape of the blade and the flower-head more like

the wheat plant, to which it is own cousin. The flower

is yellow. Qiiick grass came to us from abroad, and in

England, Irom the spry way in which its stems work

through the earth, is sometimes called " nimble will."

The last to mature of the pasturage grasses is the

beautiful "red top," or "red bent," {AgrosUs oul-

yaris), (Fig. 8). This hardy native grass, found

throughout all the older States, is called "herds-

grass" in some parts of the Union. The blades are

long, narrow, sharply keeled, and of darker color

than any other species save blue grass. The stalks

are slender, and vary in height from one to three

feet. By the first of July, in the North, the delicate,

contracted flower-heads begin
K to shoot up amid other spe-

cies, at first of a pale-green

tint, but, when fairly open,

changing to purple. By the

tenth of the month they are in

lull bloom, the flower being

very small and of a whitish-

yellow shade. The panicle,

or flower-head, is the finest in

texture and the most graceful

of all the pasturage grasses,

becoming, after the flower is

gone, of a brick-red color,

whence the name. Red top is

somewhat variable in habit,

and is often mistaken tor June

grass, with which, however, it

has little in common but the

shape of its blades. It makes

excellent hay, and is much es-

teemed tor pasturage, but does

not appear to be relished by
cattle like either June grass

or blue grass.

The foregoing grasses are

all perennial. Shade and

condition of the soil will cause them to deviate

somewhat from the prevailing type, but never so

much as to make them unrecognizable. In number

though but a few only of the order, in quantity they

are beyond estimate, and as animal food of the

utmost importance. Our hay crop is of more value

than our wheat crop, and both hay and pasturage

together more than equal the value of our Indian

n

in

Fig. 6.

Timothy or Ilerd's-Grass,

Phlium pratense.

Fig. 7.

Qiiick or Qiiack Grass,

Triticum repens.

.J^c"^'.

Fig. S.

Red Top,

Agrostis vnlf/>iii^t

corn. Our yards, woods, swamps, and stubbles

contain numerous other species, some of which ai"e

quite common and others very rare. Several Eng-
lish grasses, like fox-tail, rye grass, etc., are also

occasionally met with, hut neither the one nor the

other of these would as pasturage or bay be missed

this side the Mississippi.
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Although we were unable to be present

at the* recent meeting of the American Asso-

ciation for the Advancement of Science, at

Indianapolis, we learn from numerous cor-

respondents that the meeting was an unusually

succcssfid one, and notable both in the large

attendance and the character of the work

done by the various sections. The citizens

welcomed the members with true Western

hospitality, and the occasion will long be

remembered by those who were so fortunate

as to be present. It should be understood

that the Association is not composed entirely

of professional scientists, but that all inter-

ested in science, whether especially devoted

to any particular branch or not, are welcome

to membership, and arc sure to find pleasure

and profit in its meetings. We are sure that

all readers of the Science News will be well

repaid by attending the next summer's meet-

in<i of the Association.

Unforeseen circumstances prevented us

from obtaining the summary of the more

important papers read at the Indianapolis

meeting which we hoped to lay before our

readers, but special mention should be made
of two papers read before the chemical section

by Professors Morley, of Cleveland, and

NoYES, of Terre Haute, upon the atomic

weight of oxygen. Each has recently made

many delicate experiments to determine this

ratio of weight between oxygen and hydro-

gen, which is one of the most important
of the unsolved problems of chemistry. The
former made it 15.88, and the latter 15.90;
but Professor Noyes admitted that Professor

Morley's experiments had been superior to

his own, and that Morley was, therefore,

more nearly right. It will be be noticed that

these ninnbers are very slightly higher than

those obtained by Professor Cooke and Lord

Rayleigh, thus approximating more closely
to the whole number required by Prout's

hypothesis. There are, however, so many
difficulties in the way of obtaining the exact

relation of weight between oxygen and hydro-

gen, that it is, as yet, impossible to say with

certainty what the relation is. Granting,

however, that we are able to obtain hydrogin
in a chemically pure state, the atomic weight
of the latter is certainly much below 16, and

probably less than 15.9.

of fifteen cents a pound. Such a claim is

absurd upon tiie face of it to anyone ac-

quainted with the chemical properties of this

metal and its compoiuids. Every clay-bank

is, it is true, a mine of aluminium ore
;
but

the metal is so firmly united by the bonds

of chemical afKnity to the silicon and oxygen,
that an amount of energy is required to sepa-

rate it which costs many times more than the

sum mentioned above. Aluminium cannot

be produced by any process at present known
to us for much less than two dollars a pound,

and, although the cost will undoubtedly be

still further reduced, it is almost impossible
that it should ever reach the extremely low

figures quoted above.

An alleged chemist in Chicago has recently

announced that he has discovered a process

(carefully kept secret, of course) by which he

can produce metallic aluminium at a cost

The New York Legislature has again dis-

tinguished itself by passing a law which

makes it a misdemeanor, punishable by fine,

for any child actually or apparently under

sixteen years of age to smoke or use tobacco

in any form in any street or place of public
resort. The law went into eflcct on the first

of September, and we are pleased to learn

that both the New York policemen and the

small boys "actually or apparently under

sixteen years of age" showed their superior

good sense by entirely ignoring this prepos-
terous piece of legislative idiocy. The craze

for legislative interference with private atTairs

and personal liberty seems to be continually
on the increase, and it is hard to say where it

will end.

One of the recent triumphs of chemistry is

the synthesis of dextrose (glucose) from its

elements, by Professor Emil Fischer, as

well as the similar sugars known as levulose,

mannose, and acrose. Professor Fischer has

been engaged in the study of the sugars for

some time, and has finally succeeded in pro-

ducing from its elements and determining the

chemical constitution of a substance which is

chemically, physicall}', and optically identical

with the ordinary dextrose that occurs in

plants, and generally known as glucose, or

grape sugar. Until VVohler formed the com-

paratively simple organic substance urea from

its elements, it was supposed that organic

compounds could only be produced through
the agency of the living organism, but since

then a large number of such substances have

been prepared directly from their inorganic
elements. The synthesis of a substance with

such a complex molecular formula as dextrose

is certainly a remarkable feat, and only chem-

ists can ajjpreciate the amount of labor and

perseverance involved in its accomplishment.
We may add that tiiis discovery is of no

commercial importance, as dextrose prepared
in this way would cost many hundred times

as much as that formed in Nature's laboratory
and obtained by the cheap and simple pro-
cesses now in use.

We are glad to insert, in another column,
the letter of Mr. Hems giving the true history

of the Ballh.'itchet family, which, it was

alleged, had descended from an ancient

Phoenician colony on the south coast of

England. The item in question was obtained

by us from an apparently reliable source, and

the story was not, on the face, an improbable
one. As our correspondent shows, however,
it was only a sensational newspaper "yarn,"
and had no foundation in fact

;
so if there are

any descendants of the pre-historic tin mer-

chants still existing in England, they, as yet,

remain unknown to fame.

As regards Dr.WATERs's explanation of the

alleged phenomena of "
autographism," how-

ever, we must say that it does not seem to be

a satisfactory one. The simple reddening
of the skin by friction is a very difl'erent

phenomenon from that described by Dr.

Mesnet, who distinctly states that a com-

paratively slight irritation will bring about

the pecidiar reddening and swelling of the

skin, and that it only occurs in the case of a

very few persons of a distinctly hysterical

temperament. Dr. Waters says that the phe-
nomenon can be produced upon the skin

of anyone, but we have been unable to pro-
duce it upon ourselves or upon anyone else.

We are still inclined to think that "auto-

graphism" must be due to some abnormal

condition of the skin, although, perhaps, sus-

ceptible of a more simple explanation than

that advanced by Dr. Mesnet.

GOLD.
Gold has been known from the earliest

time, and has always been considered the

king of metals. Its beautiful color, its

malleability and ductility, and its power
of resistance to oxidation and other chemical

changes, has given it a high order in the arts
;

while the same qualities, added to those of a

limited but constant supply, and the high cost

of mining, and extracting it from its ores,

render it particularly well adapted for coin-

age, and to serve as a universal standard

of value.

Gold is almost invariably found native, or

in the metallic state, the few specimens of

telluride of gold observed having only a

scientific interest. It occurs either in the

primitive rocks, or in the celluvial deposits
formed from the destruction of these rocks,
and washed down from higher to lower
levels. A minute trace has been found in

sea water from certain localities, but in too

small quantity to pay for extraction. It has
a very strong affinity for mercury, uniting
with it to form a liquid amalgam^ from
which it can be separated by heating to the

boiling-point of mercury, which passes off in

vapor, leaving the pure gold behind. This

process is very largely used in the separation
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of minute particles of the metal from the

rock in which it occurs.

Pure gold is so soft that it would soon be

worn awaj' by use, and it is always alloyed

with a varying proportion of copper or silver,

usually about one-tenth. Pure gold is said to

be 34 carats. Thus, i8-carat gold contains

18 parts of the pure metal in 24, or, is three-

quarters pure. Many cheap alloys of base

metals can be made which very strongly

resemble gold in color and lustre
; but, in the

absence of a complete chemical test, the high

specific gravity of gold (19.3) is the best test

of its purity, though this has been ingeniously
imitated by covering the heavy but cheaper

metal, platinum, with a layer of gold.

Iron pyrites and other yellowish minerals

are constantly being mistaken for gold, by

inexperienced persons, much to their disap-

pointment, but a very simple test will show

whether a doubtful specimen is really the true

metal. Gold is very scctile, that is, it can

be cut and shaved with » knife, like a piece

of wood or horn
;
while pyrites and other

worthless minerals will crumble under the

knife-blade like a lump of sugar. If any
reader of this article ever finds a yellowish

mineral which can be cut without crumbling,

it is worth a more thorough test
;
otherwise

he may as well save himself unneccessary
trouble and disappointment.

Very few chemicals have any effect on

gold. Selenic acid will dissolve it, but few

chemists have ever seen this very rare sub-

stance. A mixture of nitric and hydrochloric

acids (aqua rcgia) will also dissolve it,

forming a chloride of gold ; and so will a

solution of chlorine gas in water. In both

of these liquids a peculiarly active form

of chlorine, known as nascent chlorine, is

present, which probably unites directly with

the metal.

Gold, like all the noble metals, is unchanged

by heating in the air. Its oxides can be ob-

tained by chemical reactions, but they are

very unstable, and easily reduced back to the

metal. The chloride above referred to is the

only salt of any practical importance, and is

used to produce the beautiful Purple of Cas-

sius, a compound of tin and gold of uncertain

composition, but yielding a magnificent ruby
color when melted into glass. A hundreth

of a grain of gold will deeply color a cubic

inch of glass. The most extensive use of the

chloride is, however, in photography, where it

is used to "tone" or color prints on silvered

paper. This darkening of the prints is due

to the decomposition of the salt and the depo-

sition in the picture of finely-divided metallic

gold, which not only gives it the desired color

but renders the image very permanent.

By beating out between pieces of membrane,

gold may be formed into leaves of such thin-

ness that 282,000 of them will only make a

pile one inch in height. A single ounce

of gold may thus be spread over one himdred

square feet. In the manufacture of gold
thread for embroidery, a cylinder of silver is

covered with gold and afterwards drawn out

into wire. In this way six ounces of gold
have been made to yield over two hundred

miles of gilt wire. Even at this extreme

tenuity the coating is perfect, and does not

rust or tarnish.

The thin leaves of gold mentioned above

have the familiar yellow color by reflected

light, but are partially transparent, and by
transmitted light show a green or blue tint.

If gold leaf adhering to glass is heated to the

boiling-point of oil for some time, it will

become quite transparent and invisible by
transmitted light, though still showing the

usual golden color by reflection. When gold
is deposited on glass by an electric spark, the

finely divided metal transmits rub}', violet,

or green light, according to the thickness

of the deposit, though reflecting the usual

yellow metallic luster.

Bromide of gold has lately been used to

some extent in medicines, but it probably has

no particular advantage of the other salts

of bromine, while the high cost would always
form an objection to its general use. A quack

remedy said to contain gold has been adver-

tised as a cure for drunkenness, but an analy-
sis has failed to detect the precious metal,

which, even if it were present, would have no

such effect as is claimed for it. Taken in

considerable quantity, the salts of gold are

said to be distinctly poisonous.

From the time of the alchemists the arti-

ficial production of gold by transmutation

from other elements has been a favorite pur-
suit of mankind, and even at the present day
there are probably a few unbalanced persons

engaged in the quest of the "philosopher's
stone." It must be admitted that the tendency
of modern chemical thought is towards re-

garding the different elements as either com-

poimd bodies, or diflerent forms of one

primitive material substance
;
but whatever

may have occurred in the early ages of the

universe, or whatever may be the true con-

dition of matter at the present day, not a

single fact has ever been observed which

would indicate the possibility of changing
one so-called element into another. And
while we cannot say with absolute certainty

that lead, for instance, can never be changed
into gold, the improbability of such a trans-

formation is so great, that we may place it

beyond serious consideration
; and until further

investigations open up avenues of research

at present unknown to us, we must be con-

tent to laboriously dig out of the ground the

stores of the precious metal that nature has

supplied to us ready made, and shall search

unsuccessfully to repeat transformations of

matter, which, if they ever took place, occurred

at so early a period in the history of our uni-

verse that the human mind is unable to com-

prehend the number of years which would
indicate its remoteness ift time.

[Specially Reported for PopuUir Science News. I

INDIANA'S WELCOME TO THE AMERICAN
ASSOCIATION.

When Indianapolis was chosen for this year's

meeting of the American Association for the Ad-
vancement of Science, there was a feeling

—
pjfl-ticu-

larly in the Eastern States—that the attendance

would be but small, and limited to working
scientists. "Those who go to Indianapolis," it

was said, "will go there for science alone; what is

there in Indiana to compensate a holiday-maker for

the expense and fatigue of getting there?" The
facts were overlooked that Indiana is distinguished
for the number and efficiency of its scientific socie-

ties, and that it contains the almost unique feature

of a supply of natural gas over a large district of its

territory. Indianapolis
—and Indiana, too—intended

that this meeting should be a great success, and no
trouble or expense was spared to secure that end.

Successful it truly was in every way, and especially
in the very direction in which failure seemed to

threaten. Stynuch was this the case that, although
the work of the sections was of the average value,
—in one or two instances even rising higher,—and

the addresses of the president and vice presidents
were of unusual interest, this Indianapolis meeting
will be chiefly remembered for the excursions and
other accessories in connection with it.

The trip through the Indiana gas region, given to

the members of the Association by the local com-

mittee, commanded universal admiration for the

completeness of the arrangements, whereby the

special train of eight cars was passed from one line

of railroad to another, and nearly four hundred

people were enabled to enjoy with ease and comfort

sixteen hours of novel experiences. Leaving In-

dianapolis at 7 A. Nf., the train ran first to Nobles-

ville, from which place Indianapolis largely draws

its natural gas. Here a well was opened and the

gas lighted. Burning with a large flame, the full

pressure of 300 pounds to the inch was turned on.

when the gas roared out as it used to roar from the

great Pennsylvania "blowers," throwing up the

flame to a height of seventy-five or eighty feet.

Before the day was over the excursionists became
almost bewildered with the repetition of this exhibi-

tion, as on the approach of the train every well

within sight, large or small, roared and sent up a

sheet of flame. While the visitors enjoyed this

sight,
—to many of them a novel one,—there were

some among the scientists who deplored the waste

involved, and lost no opportunity of suggesting
that, though apparently unlimited, the supply of

this precious fuel is, in reality, a fixed and definite

quantity, which, when once exhausted, cannot be

renewed.

From Noblesville the train ran to Kokomo, the

pioneer natural gas city of Indiana, which, from

being an ordinary county seat town of 4,000 inhab-

itants in 1SS6, when the drill first set free the

screaming flames, has now become a manufacturing
center of 12,000 people, with thirty-one industries,

all dependent on the natural gas. Of these, because

newest in this country, the most interesting to the

members of the Association was the plate glass

factory. Here they were permitted to witness the

process of making the pots in which the materials

for the glass are melted. They then stood by while

one of these pots, fresh from tlie furnace, was lifted

and overturned over an iron table, its contents

pouring out in a glowing, golden stream, soon to

be rendered even and oblong by the passage over it
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of a heavy iron roller. The table was then wheeled

close up to the door of the annealing furnace, into

which the red-hot, sparkling mass was transferred

by a push so steadj and skilful that it drew a round

of applause from the spectators. The men and

boys who perform this part of the work protect

themselves from the scorching heat as best they
can with leather shields. They work for six hours

at a time, and are summoned when a batch of pots
is ready to leave the furnaces. From these heated

regions it was a relief to pass into the room where,

with the help of sand, the rough surface is ground
oft' the plates of glass, reducing the thickness by
one-half. They are then transferred to the polishing
disks to obtain an even gloss, and are then handed

over to skilful workmen, who, by hand-work, remove

every speck or blemish that may remain. The
sheets of glass standing finished in the shop ap-

peared to be of first-rate quality. One of them,
destined for the World's Fair at Chicago, was fifteen

feet by twelve.

Some idea of the quantity of gas employed in the

manufactories of Kokomo may be formed from the

fact that each of the sixty pots in use in the Dia-

mond Plate Glass Works consumes about 70,000
feet per day

—a total of about 4,000,000 feet every

twenty-four hours. All this is supplied gratis.

In laying out the programme for the day, suffi-

cient time had not been allowed for the serving
of the excellent dinner provided by the hospitality
of Kokomo. Consequently the time for the depart-
ure of the train had passed before everyone had

dined, and then a further delay occurred before the

track could be again secured. At Marion, therefore,

although a deputation headed by the Mayor wel-

comed the visitors, time only was allowed the presi-

dent of the Association, Professor Goodale, for a

brief response from the platform of the car. At
Alexandria a delegation of citizens from Muncie

joined the train, and, as had been done by Kokomo,
presented each visitor with newspapers, souvenirs,

and a badge representing a flame of gas shooting

high above a derrick. Everything possible to make
the visit to Muncie a success had been planned, and

the visitors were to have been shown the various

uses of natural gas; but, owing to the delay at

Kokomo, a large part of the programme was
omitted. The train, however, ran over a belt road

to the pulp mill, where cord-wood was seen to be

converted into paper; and an address, limited by
order to ten minutes, was delivered by Dr. Phinney,
on the geology of the gas field. The train then

passed to the entrance of the base ball grounds,
where the visitors, after being hospitably served

with lemonade, claret-cup, and cigars, entered two
trains of street cars drawn by dummies, and were

taken through the principal parts of the town to the

station, where their own train awaited them.

It had been expected by Anderson that the scien-

tists would arrive in time to see something of the

city by daylight; consequently a large delegation
of citizens, with as many carriages as could be

collected, assembled at the station at the hour when
the train was due. It was, however, 7 P. M. before

the Association reached Anderson, and the visitors

—as much to their own regret as that of their hosts
—had to forego the drive through the city and

proceed at once to supper, each having received

before leaving the car a complimentary ticket for

that meal, naming the hotel which was to entertain

him, and a free pass for the street cars. Supper
was then served to about four hundred people with-

out delay, and all were soon assembled in the park
to witness a marvellous display of natural gas.
A pipe from a neighboring well had been led under
the river, and the gas lighted as it rose like a geyser

through the water, covering it with a sheet of flame.

After this weird and beautiful scene, guests and

hosts gathered in the Music Hall, for the exchange
of speeches of welcome and thanks. At 10.30 P. M.
the train was entered again, and a run of an hour

brought the scientists back to Indianapolis, tired,

but delighted with the care and forethought that

had marked the arrangements of the day, with the

hospitality that had everywhere welcomed them,

and with the instructive sights that they had seen.

Two other excursions there were which, though
on a smaller scale, were equally satisfactory. On
Friday the sections of physical and mechanical

science were taken by a special train to Terre Haute,

to hold their sessions in the Rose Polytechnic Insti-

tution of that city. The party, conducted by Pro-

fessor Mendenhall, ex-president of that institution,

was handsomely entertained by the citizens of

Terre Haute, and returned satisfied that their wel-

come had been hearty and sincere.

On Monday the botanists, under the leadership
of Professor Coulter, of Crawfordsville, were taken

by an hour's railway ride and a drive of seven miles

to a ravine known as the "Shades of Death."

Here they were permitted to rove at will, and,

contrary to prohibitory notices, gather what they
would of the flora it contained. The scenery was

charming, and there was ample diversification.

Some botanists struck immediately into the woods,
and returned with many colored fungi, and the

parasitic plants known as beech-drops {Epiphegus

Virginiana) and cancer-root {Vonopholis Ameri-

cana) ;
also specimens of the somewhat rare orchid,

Pogonia pendula. Others followed the little stream

and even climbed down beside a water-fall, enjoyed
the luxuriant growth of the ferns, and collected

fine specimens of Asplenium angustifolium, and the

equally rare or local Camptosorus rhizophyllus,

which, rooting at the apex of its elongated fronds,

has obtained the name of the walking-leaf. At 6

P. M. a horn collected the party at the little hotel,

where supper was found tastefully laid out on flower-

bedecked tables, under the shade of the trees.

No small part of the success of the Indianapolis

meeting is due to the fact that the sessions were all

held in one building, the Capitol, an imposing
structure of marble and Bedford stone. The geolo-

gists occupied the Senate Chamber, and the anthro-

pologists the Hall of Representatives. The beauty
and finish of the Capitol elicited admiration and

praise at all times. Nevertheless, those who attended

there the reception of the local committee will not

soon forget the impressive surroundings in which

General Lew Wallace welcomed the Association

of Science, not only in the name of Indianapolis,

but of the whole State of Indiana. C.

[Special Correspondence ot Popular Science New».\

PARIS LETTER.

As usual, the summer season is the one during
which the scientific meetings are generally held,

and, as usual, the Association Francaise pour VAd-

vancement des Sciences has met in one of the pro-

vincial towns. This association, similar to the

British Association, and to the American one, was

founded in 1872, after the disasters of the Franco-

Prussian war and of the Paris insurrection, by the

efforts of a few energetic scientists, prominent

among whom were Wurtz, de Quatrefages, and

some others. The idea was to bring in close con-

tact and in amicable relations the scientists scat-

tered all over the French territory, and to give an

impulse towards science generally. The plan was

very successful from the beginning, and now the

Association thrives exceedingly well. It meets each

year in some <iilTerent town, save Paris, where it

meets only on exhibition years. The meeting lasts a

week, and the society is divided into sections corre-

sponding to the principal divisions of science.

Every member may, of course, follow the meetings
of any or all of the sections, and some general meet-

ings are held for the purpose of hearing some inter-

esting address of general interest, and many excur-

sions are made to the places of note or of interest in

the vicinity. This summer the Association met at

Limoges, a renowned town and center for porcelain

work, and the attendance was as numerous as ever.

Some physicians were, however, absent from the

meeting, as the Berlin International Medical Con-*

gress met at the same time, and some 150 or 200

French physicians and scientists went to Berlin.

For many it was a politeness in exchange for

the one Germany had done France in sending
some German official delegates to the Montpellier

centenary ceremonies, prominent among which were

the noted paleontologist, Zirkel, and the physicist
and physiologist of world-fame, Helmholtz; but

to none it could be a pleasure. Twenty years
have gone by and not altered one feeling of those

who saw 1870, but felt that French science and
French authority had nothing to gain by keeping
aloof and shunning international gatherings. The
French government, therefore, in answer to the

German one, appointed a number—some 35 or 30
—

of French physicians and scientists, to be official

delegates. Some very good names are on this list—
those of Prof. Chauveau, Prof. Bouchard, Prof Ch.

Richet, and others;—but some names of no reputa-
tion at all were entered also, and this is to be much

regretted. Fr.nce could have sent a staflT of good,
well-known names, in lieu of some of the members ;

but, as usual, most of the delegation proceedings
were conducted in the government offices without

the advice of competent men. The Berlin meeting
went very well, and you are perhaps aware that

Koch announced that he had probably discovered

the remedy of tuberculosis. This has decided Prof.

Grancher, of Paris, to publish earlier than he had
been willing to, the results of investigations con-

ducted in the same line and tending to the same

point. But more information is required before we
can speak of Koch's method, for he gave no particu-
lars. MM. Grancher and H. Martin, on the contrary
have made their facts known, and they amount to

this : The authors vaccinate against tuberculosis by
inoculating attenuated tuberculosis cultures, atten-

uated in nine different degrees, and on the rabbit

they have obtained a complete immunity against
virulent cultures. But does this apply to man, and
how far does it prove good for rabbits, no one knows

yet, and time only can tell. At all events, he who
shall discover a method of anti-tuberculosis vaccin-

ation shall be one of the greatest benefactors

of humanity, and his name shall stand with the

highest. When one comes to think of the tremen-
dous impulse given to many departments of science,
to physiology, chemistry, medicine, and even agricul-
ture now, by the discoveries of Pasteur, one feels,

however, that the great part of the glory of many
is entirely due to this great genius, who has brought
into medicine a revolution—or evolution—equalled

by none of those which have been effected in the

past, recent or distant.

While an army of scientists are working in order
to preserve human life, engineers are not less active

in devising new modes for destroying it. The
latest novelty out in these parts is Paul Giffard's

carbonic acid rifle. This sweet implement is able

to shoot as much as one chooses, and the powder
liquid carbonic acid—costs only two cents for three

hundred shots. But if it explodes, the happy
possessor is—no extra price required—shot clean

into eternity, and perhaps a part of him into the

interplanetary space. To speak seriously, however.
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this imirdcrous tool is creating imicli sensation.

M. Gitl'ard obtains ikx) atinosplieres pressure,

[12,000 pounds to tlie incli], wliile in the United

States, M. Zalinski is reported to obtain only

450. Only seems preposterous ! Of course, no

smoke, no trouble in cleaning the gun, and hardly
more noise than the pop of a champagne bottle.

But experience must speak its word, and up to

the present it has had but little chance of having
an occasion to speak. Pleasant times, these we are

living in now.

Evolutionism, which does not approve of these

methods, is gaining in France. Tlie Librairie Uni-

verselle in Paris (Rue de Seine) is issuing a Dihlio-

theque Darwinienne. The authors intend to deal with

all the aspects of the evolutionary theory, and per-

haps more especially with the sociological problem.
The first and only volume out is by M. Paul Combes,
a talented writer on evolutionary topics, who con-

tributes a work on animal civilization and societies.

It is well written and full of information, gathered
from authoritative writers, such as Reaumur,

Huber,* Sir John Lubbock, Romanes, Darwin, and

others. Another similar publication is to be issued

shortly. It is the Bibliotheque Evoluiioniste, pub-
lished under the editorship of Mons. Henry de

Varigny. This collection is intended to contain

works on Darwinism and evolution, especially issued

from the biological standpoint, and, to begin, will

contain many works translated from the English

especially. Wallace's Darwinism is to be the first

volume
;
then will follow Geddes' Evolution of Sex.

But it will contain also works by French authors,

and it is intended to publish in some volume the

leading memoirs or papers, recent or old, French or

foreign, which are of much importance for evolution,

and are contained in various periodicals of diffi-

cult access. The collection promises to be a very

interesting one, and to give all the biological

aspects of the matter.

A very interesting book to evolutionists has just

been published by the well-known ethnologist,

Gabriel de Mortillet, under the title, Origines de

la Chasse, de la Peche, et de I'Agriculture. The first

half of the work is published, and deals with

the origin of hunting and fishing. It gives a

capital account of the methods used by our savage

ancestors, and contains many excellent illustrations

representing the implements formerly used, as they

are collected in the Saint Germain Museums, and

the way they were used, after the pre-historic art-

specimens, which have come down to us. The book

also deals with the domestication of animals, and

this is also very interesting. The book is one

which ouglit to be translated.

Prince Tenicheff, a Russian, has published at

Masson's library a book on I'Activite des Animaux.

It is a good account of the mental traits of many
animals, and affords some hours of pleasant and

instructive reading to the general reader.

n.

Paris, August 23, 1890.

A QUERY.

All plants depend much in the struggle for life

upon the facilities with which they are endowed for

the sowing of their seeds. But these facilities vary,

of course, in many manners and for many reasons.

Some seeds are eaten by animals; others are more

delicate and require special conditions, etc. These

varying degrees might be measured somewhat. To

do this, one should, in forests and uncultivated

lands, selecting from any species, measure approxi-

mately the area covered by each individual tree—
taking for a basis, for instance, the smallest diameter

of the cover afforded by the branches—and count how

many small trees, probably some naturally, of the

same species are growing underneath. It is prefer-

able to do this for trees which are somf what apart,

some twenty or thirty yards distant, so that the

seeds of the one cannot interfere with those of the

other. It may, however, be useful to do this for

small clusters of the same species. This work, a

very easy one to perform, must be done only where

man does not interfere with nature, by cultivating,

and destroying or multiplying young plants. It is

well to observe whether the earth is usually dry or

moist, whether the soil is even or slanting, also

whether enemies of any seed are particularly

abundant or rare. Of course the species of tree

must be stated, and the more abundant the species,

the better. Some of the members of the Agassiz
Association might try to study this in a manner
beneficial to all, and more especially to

Your Correspondent.

[Any information on the above point may be sent

to the editor of the Science News, who will see

that it is properly forwarded.]

[Specially Observed lor Popular Science iV««fs.]

METEOROLOGY FOR AUGUST, 1890, WITH
REVIEW OF THE SUMMER.

TEMI'KRATURE.
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The extremes of temperature were at Lawrence,

Mass., and West Jonesport, Me.; the extremes

of precipitation at New Haven, Conn., and Bar

Harbor, Me. In both aspects the average July,

1890, in New England was below the average for a

series of Jul^-s of over ten jears, as seen hy compar-

ing the two lower lines in the above table.

D. W.
Natick, September 5, 1890.

*^t

[Specially Computed for Popular Science News.
]

ASTRONOMICAL PHENOMENA FOR
OCTOBER, 1S90.

Mekcuky is a morning star during the month,

having passed inferior conjunction at the end of

September. It reaches its greatest western elonga-
tion from the sun at i A. M. on the 15th of October,

when its distance is 18-; but, as it is then about 9"

north of the sun, the position is not very favorable

for visibility. It may be seen in the morning
twilight before sunrise, low down on the horizon,

nearly due east. Venus is very conspicuous during
the month. It is an evening star, and during the

month approaches the sun, diminishing its distance

about 5 . It attains its greatest brilliancy on the

morning of October J9, and is probably bright

enough to be seen in full sunlight at any time

during the month, if one has reasonably good eye-

sight and knows where to look for it. Mars is still

visible in the western sky in the evening. It crosses

the meridian about 5h. 30m. P. M., and sets about

four and a half hours later. It passes quite close to

the moon on the morning of October 20, and is

occulted for some portions of the southern hemis-

phere. It is in the constellation Sagittarius, and

moves eastward 23'' during the month. Its bright-

ness diminishes and its distance from the earth

increases during the month. Jupiter is on the

meridian at about yh. 30m. on Oct. i, and at a little

before 6 P. M. on Oct. 13, and sets about five hours

later. It is in the constellation Capricorn, and

moves eastward about 2'-' during the month. At the

end of the month it is about 8° east of Mars. It is

in quadrature with the sun on the evening of Oct.

36. The following eclipses of his satellites are

visible at one point or another in the United States.

The phenomena all take place near the right limb

of the planet, as seen in an inverting telescope.

D. denotes disappearance ; R., reappearance. Times
are Eastern Standard.

I. R. October 2, loh. 6m. P. M.
H. R. October 7, 8h. 33m. P. M.
I. R. October 10, I2h. im. A. M.

IV. R. October II, 9h. 30m. P. M.
H. R. October 14, iih. urn. P. M.
I. R. October 18, 8h. 25m. P. M.
I. R. October 25, loh. 21m. P. M.

III. R. October 26, 7h. 59m. P. M.

Saturn is a morning star, and is getting far

enough away from the sun to be easily seen. It

rises at a little before -4 A. M. on October i, and at

about 2 A. M. on October 31. It moves eastward

about 3° during the month, and is still in the con-

stellation Leo, but is now 12' or 15° east of Regulus

{Alpha Leonis), the bright star which was near the

planet during the spring and early summer.
Uranus is too near the sun for observation, and

is in conjunction on the morning of October 20.

Neptune is in Taurus, between the Pleiades and

Hyades. It will be occulted by the moon on the

morning of October 30.

The Constellations. —The positions given hold

good for latitudes diflering not much from 40^'

north, and for 10, 9, and S P. M. for the beginning,

luiddle, and end of the month, respectively. The
small constellation Lacerta is in the zenith. Pegasus
is just below it, to the south, on both sides of the

meridian. Aquarius is on the south meridian, about

halfway up, and below it is Piscis Australis. Cetus

is low down in the southeast. Pisces follows Aqua-
rius, and is just below Pegasus. Andromeda is high

up, a little north of east; and below it are Aries, a

little to the right, and Taurus, lower down, a little

to the left. Perseus is about halfway up, in the

northeast, and Auriga is below it. Cassiopeia is

coming to the meridian, between the zenith and the

pole; and Ursa Major is on the north horizon, with

the pointers on the meridian below the pole. Ursa

Minor is mainly to the left of the pole star, and a

little below; and Draco is to the left of Ursa Minor.

Cygnus is to the west of the zenith. M.

Lake Forest, III., September 5, 1S90.

LITERARY NOTES.

A Treatise on. Neuralgia, by E. P. Hurd, M. D. Pub-
lished by George S. Davis, Detroit, Mich. Price,

25 cents in paper, 50 cents in cloth.

This most excellent monograph of Dr. Hurd's,

upon a disease which is not only extremely painful
to the patient, but which oflen bafHes all the en-

deavors of the physician to afford relief, can be read

with profit by everyone engaged in the practice
of medicine. The subject is very thoroughly treated,

and the work forms a complete compendium of our

present knowledge regarding this most distressing
affection.

Electro- Oiemieal Analysis, by Professor Edgar F.

Smith. P. Blakiston, Son & Co., Philadelphia.
Price, $1.00.

In preparing this volume the author has had in

view the needs of a large class of students of

analytical chemistry desirous of becoming ac-

quainted with the methods of quantitative analysis

by electrolysis ;
these are daily acquiring greater

importance, and being introduced and applied
wherever possible. The plan adopted has been to

give a brief introduction upon the behavior of the

current toward the different acids and salts, a short

description of the various sources of the electric

energy, its control and measurement; after which
follow a condensed history of the introduction

of the current into chemical analysis, and sections

relating to the determination and separation of

metals, as well as the oxidations possible by means
of the electric agent.

The same firm also publish No. 10 of the Quiz-
Compendt series, which is devoted to chemistry,
including urinary analysis. It is from the pen
of Dr. Henry Leffman, and will prove an invaluable
assistant to students of chemistry and medicine in

preparing for examinations, as it affords them an

opportunity to keep up with the lectures, and obvi-

ates the necessity of taking voluminous notes, in

which serious errors are liable to occur.

A Stem Dictionary of the English Language, by-

John Kennedy. A. S. Barnes & Co., New York
and Chicago.
This work is intended for use in the elementary

schools, and will doubtless prove of great service in

showing the formation of many words occurring in

the English language, and the way in which they
are derived from other preceding tongues. The
plan of printing the stem, or radical part of the

word, in a heavier type than that of the modifying
letters or syllables, is a good one, and indicates at

once to the eye much that would otherwise require
a long verbal explanation.

Another book of interest to philologists is Three
Lectures on the Science of Language, by F. Max
Muller, published by the Open Court Publishing
C0.7 of Chicago, at 75 cents. Dr. Muller is well

known as an eminent authority in this branch of

study, and, as the lectures were delivered before a

popular and non-professional audience, they can be
read with pleasure and profit by all.

Pamphlets, etc., received : The Principles of Me-
chanics as Applied to the Solar System, by R. P.

Traxler; price, 50 cents, of P. Brine, San Francisco.

Report of the U. S. Geological Survey, (Mineral
Resources of the United States for 188S), by David
T. Day; Advance Bulletins of the Census of IS'JO ;

Bulletin of the Natural History Laboratories of the

Iowa State University ; and the Catalogue and Re-

ports of the University of Pennsylvania.

n^edicine aijd Pljarn^acy.

PHOTOGRAPHY FOR PHYSICIANS.
To no class of professional men is tlie

camera more useful than the physicians. In

itself a most fascinating diversion antl recrea-

tion, the practice of photography is of direct

benefit to the practitioner of medicine in

many ways, and the small cost at which a

camera and outfit can now be obtained brings
it within the means of the most impecunious
member of the profession.

Every physician has met with unusual

cases in his practice of which a permanent
record would have been of great value.

Peculiar eruptions on the skin or other ex-

ternal lesions can readily be caught on the

sensitive plate and preserved indefinately for

future study and comparison. Fractures,

dislocations, and, in fact, nearly all surgical
cases or operations, are especially adapted to

such a form of record, and the practical diffi-

culty of taking a photogiaph in the poor light

and other unfavorable conditions of a sick

chamber, is readily overcome by the u.se

of the flash-light, with which the time of

e.xposure is practically instantaneous, even at

night or in a darkened room.

Where there is liability or certainty of a

suit for malpractice, a set of photographs
of the case in its various stages might be

of the utmost value to the physician, and
save him many times the original cost of the

apparatus. It is unfortunately true that in

such cases, as in all similar suits, juries are

only too likely to assess damages with sole

reference to their prejudices, and with little

regard to facts or justice ;
but an indisputable

pictorial record of the progress of a case

from beginning to end, would doubtless make
some impression even upon the average jury-

man, and would at least be of .service in

securing a favorable charge from the judge.
Cases have been recorded where a photo-

graph of a person has shown the presence
of pigmentary changes in the skin, which
were not visible to the eye, thus giving warn-

ing of the approach of some eruptive disease,

before it became actually manifest. This

result of the varying actinic power of differ-

ent color*would, of course, be of no practical

service, and is only mentioned as one of the

curiosities of photography.

Every physician is likely to be called upon
to testify in court, either as an expert or wit-

ness, in regard to matters relating to his pro-
fession

;
and with a small magic lantern and

photographic transparencies, he can plainly
illustrate to the judge and jury scientific facts

and principles which could only be verbally

explained to their satisfaction and comprehen-
sion with the greatest difficulty. To take a

single instance only: the difl'erence between

the blood-corpuscles of a man and a bird

would be at once apparent to the dullest
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intellect if micro-photographs of the two

fluids were thrown upon a screen, while the

most thorough and painstaking explanation

of their varying shape and size would make

but little impression. Thousandths of a mil-

limetre are magnitudes which are almost

incomprehensible to the average mind.

Although with the recent improvements
introduced into the process, no particular

knowledge of chemistry is necessary to prac-

tice the photographic art successfully, yet the

physician, from his scientific education and

his training in careful and ^elicate manipula-

tion, is especially fitted to find pleasure and

profit in it. A satisfactory and complete

outfit may be obtained for about ten dollars,

and from that upwards as high as one's

inclination may lead or one's purse allow.

And even if one finds but limited use for his

camera in a professional line, it will certainly

prove a most satisfactory investment as sup-

plying a means of diversion from professional

cares, of which no one stands more in need

than the tired and often overworked physician.

[Original in Popular Science New9.]

THE MEDICO-LEGAL EXAMINATION OF
BLOOD AND BLOOD-STAINS.

The detection of blood and blood-stains for

medico-legal and other purposes is a subject of great

interest and importance to the physiological chem-

ist and the general practitioner of medicine, for

these are not infrequently called upon to state

whether a given stain is one of blood or not, and to

determine, as far as possible,
—if it be found to be

a blood-stain,—from what animal or creature the

blood has been drawn. It may be well to mention,

in the very outset of this discussion, that it is

impossible to state positively that a given stain is

one of human blood, or even that a given specimen
of fluid blood has been drawn from man.

If a quantity of fluid be brought for examination,
—as is rarely the case,—it is easy to ascertain whether

it is blood or not, by examining a portion under the

microscope, when the corpuscles
—if present

—will

identify the specimen as blood. Moreover, by
means of the microscope we can determine whether

the blood be that of a mammal or not, for the red

blood-cells of all mammals have depressed centers

and are non-nucleated, and all are circular discs,

except in one tribe, viz. , the camel family (camelida) ,

in which the discs are oval instead of circular. In

vertebrata lower than the mammalian scale there is

a characteristic difference. Birds, reptiles, amphibia,

fishes, etc., all—excepting that creature, lowest in

the scale of fishes, whose blood is colorless, viz.,

the amphioxus—have red blood-corpuscles, but they

. all have a distinct nucleus, and all are oval, except

in a low order of fishes which have rounded, nucle-

ated discs.

Granted that we have demonstrated a given speci-

men of blood to be mammalian, we are now unable

to tell from exactly what mammal it has been taken,

on account of the varying size of the red corpuscles,

upon which we must depend. Thus, the average

diameter of the human red blood-corpuscles is 7.7

micro-millimetres, the largest measuring about 9 7

m. mm. and the smallest only 4 S m. mm. in diam-

eter. Now, in this range is included the average

size of the red corpuscles of the blood of most

domestic animals. The average diameter of the

red blood-corpuscles of the dog is 7.3 m. mm.
;
that

of the rabbit is 6 9 m. mm.
;
of the cat, 65m. mm.

;

of the ox and pig, 60 m. mm.
;
of the horse, 5.4

m. mm.
;
of the sheep, 50 m. mm.

;
and of the goat,

41 m. mm. Thus we see that the determination

of the kind of blood depends upon the form, size,

etc., of the red corpuscles, and that even with fluid

blood there cannot be positive evidence that a given

specimen is human blood. But in these examina-

tions greater practical difhculties than those already
mentioned are usually met with, for a dried stain is

usually presented, and not fluid blood
; and, more-

over, ofttimes the article containing the stain has

been subjected to washing or to other processes
of time and exposure ;

and yet, with all these difll-

culties, we may still be able to say that a stain is or

is not blood.

In the first place, let us suppose that an ordinary,

quite recent, dried stain is submitted. In this case

we can cause the red corpuscles
—if it be a blood-

stain—to absorb fluids and a surae their original

form and average shape, and average diameter.

But when they imbibe the fluids we have no means
of causing them to imbibe precisely the same amount
that they have lost in drying, and so assume exactly
the same size as before

;
but we can say positively

whether the stain is one of mammalian blood or

not, since even the red corpuscles in dried mamma-
lian blood will, under the circumstances just de-

scribed, again assume their rounded, or circular,

form, and will never show a nucleus.

The most delicate means at our command for

determining whether a given stain is or is not

blood; is the spectroscope. In virtue of the red

coloring matter of the red corpuscles,
—the hcemo-

glohin,
—the spectroscope will identify a blood-stain

with accuracy, even when the stain is years old.

Both reduced and oxy-h.emoglobin give character-

istic absorption spectra. Ha;moglobin spectra,

however, are the same whether the blood be

obtained from a mammal or not.

Let us now suppose that we have an old stain on

an old garment, which we wish to examine to deter-

mine whether it be a blood-stain or not. We scrape
off" some of the fabric marked by the stain,—never

using it all,
—and prepare a watery solution of the

coloring pigment, which, if the stain be blood, will

give the characteristic absorption spectrum of hicmo-

globin, or of one of its derivatives. The simple
direct-vision spectroscope is well adapted to this

work, and especially that form which is so arranged
that two specimens may be studied at the same
time. In order to obtain the characteristic spectra

of ha;moglobin for study and for comparison with

spectra which we are examining, a standard solution

is made by dissolving one volume of blood in one

hundred volumes of water, and this is viewed

through a layer one centimetre thick. Any glass

vessel with parallel sides of the proper width apart
will answer for holding the solution. These vessels

are sold by dealers under the name of ha;matinome-

ters, and we also have the very convenient hemato-

scope for the same purpose. The light employed

may be either the natural light of the sun, or may
be artificial ;

in the former case with ordinary direct-

vision spectroscope, a well-illuminated white wall

usually furnishes very good illumination.

Solutions of pure ha,'moglobin, as well as the red

corpuscles themselves, or diluted mixtures of blood

and water, in the aerated condition, exhibit the well-

marked and peculiar spectrum of oxy-h;einogIobin.
This spectrum is distinguished by the existence

of two absorption bands between the lines (Fraun-

hofer's) D and E, and situated the one in the yellow
and the other at the commencement of the green.

The first of these absorption bands is comparatively
narrow, well defined, and dark, and is placed at

about one-fifth the distance from D to E. The

second is double the width of the first, but is less

dark, and is not so well defined, and occupies nearly
the last half of the space between D and E.

Beyond the second band the light of the spectrum

gradually diminishes, and ceases altogether about

the termination of the blue, midway between F and
G. As the strength of the solution is increased,

the bands become broader and deeper, and both

ends of the spectrum are absoibed
;
and if now the

strength of the solution be still further increased,

the two bands above described unite to form one

very broad band.

If an aqueous solution of oxy-ha;moglobin be

exposed to the air for some time—ordinary blood

being such a solution—Its spectrum undergoes a

change; the two oxy-ha;moglobin bands between D
and E become faint, and a new band appears in the

red near C. The solution, it will be observed, has

lost its blood-red color, assumed a brownish tinge,

presents an acid reaction, and is precipitable by
basic lead acetate. This change is due to the

decomposition of hajmoglobin and the production
of methamoglobin, and since time, by the action

of the air and sunlight, causes this change in blood,

the spectrum just described is the one generally

given by old stains. When in the analysis this

spectrum is given we add a reducing agent,
—

usually
ammonium sulphide,

—when reduced h^'moglobin is

produced, which gives its characteristic spectrum.

Then, by shaking up this reduced hicmoglobin with

air, we obtain oxy-ha;moglobin, which gives us its

spectrum.
The spectrum of reduced (or deoxidized) ha;mo-

globin is entirely different from that of oxy-h;cmo-

globin. Instead of the two bands between D and

E, there is a single band, the darkest portion of

which occupies the space which intervened between

the two bands of dilute oxy-ha;moglohin. The
entire band is not well defined, but usually covers

about three-fourths of the distance from D to E,

and is shifted further to the left than were the two

bands of oxy-ha;moglobin. Solutions of oxy-htemo-

globin may be reduced by means of the air-pump,

bypassing hydrogen or nitrogen gas through them,
and by reducing agents, of which Stoke's fluid is

very convenient. This latter is a solution of ferrous

tartrate. When the reduced hajmoglobin spectrum
has been obtained, the solution is shaken up with

air, and the oxy-ha;moglobin spectrum should be

given upon further examination with the spectro-

scope.

By the action of heat, or of acids or alkalies in

the presence of oxygen, haemoglobin is split up
into a substance known as hamatin aftd a proteid
residue. If no oxygen be present, instead of hiema-

tin, hamochromogeh (reduced hiematin) is produced,

which, however, speedily undergoes oxidation into

hx'matin. Both hsmatin and reduced h;ematin

give special spectra. So in analyzing a given

specimen we should make hicmatin by adding to

the solution of haemoglobin a small quantity of

acetic acid, when the liquid will be observed to

become brown in color, and spectrum analysis
reveals a distinct absorption band in the red between

C and D; this is the spectrum of ha-matin in acid

solution. If we render the liquid alkaline by the

addition of ammonia, a single absorption band is

seen also between C and D, but differs from that

of acid h;ematin in that this latter is placed very
near to C, while in the alkaline ha;matin the band is

very near the line D, and there is also to be noticed

a marked shading of the blue end of the spectrum
in addition. If, now, a reducing solution— as

Stoke's reagent—be added to the liquid, the two

absorption bands of reduced hivmatin are obtained,
which resemble those of oxy-luemoglobin, but need

not be mistaken for those of the latter, as they arc
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nearer the blue—lying between E and F.

When all these various characteristic spectra are

given, the presence of hemoglobin and its deriva-

tives, and hence of blood, is proven beyond

question. Thus we see that the spectroscope tells

us whether a given stain is or is not blood, but

it will not differentiate between the blood of the

various animals, or between the blood of these and

that of man. But by means of the microscope we

can tell by the red corpuscles whether the blood

is that of a mammal or not, and this is of some

importance in medico-legal cases; for, if a prisoner

asserts that a stain found on a weapon or garment is

from the blood of a fish or bird which he has been

cleaning or otherwise come in contact with, it may,

perhaps, be shown by means of the microscope that

the man has lied,—if it be a stain from the blood

of man or other mammal,—and, while such a cir-

cumstance could not convict of murder, etc., still it

would convict of falsehood, which in such a case

would have some burden of evidence.

When garments containing blood-stains have

been boiled, the hiemoglobin is broken up, and a

stain may remain which is insoluble in water, alco-

hol, and ether; and yet it is possible for such a stain

to be shown to have been caused by blood, by the

formation of hamin crystals. Scrape off a portion

of the stained fabric and place it on a glass slide,

together with a few crystals of common salt; cover

these with a cover-glass and apply glacial acetic acid

under it. Heat the slide and carefully evaporate the

acid mixture to dryness, after it has boiled. If the

stain has been blood, a number of small, dark-red,

rhombic crystals may be seen, with the microscope,
to have been produced. Ilitmin crystals are char-

acteristic, and when obtained are sufficient to

identify a stain as blood. This is a most certain

and delicate test for the determination of the

presence of blood. II;emin crystals may be ob-

tained in large numbers for examination and study

by substituting a drop of blood for the stained

fabric in the test just described. J. H. E.

THE TENTH INTERNATIONAL MEDICAL
CONGRESS.

Of the Ninth International Congress, held at

Washington, three years ago, the News gave an

extended account prepared on the spot by a special

correspondent. For a report of the Tenth, held at

Berlin from August 4 until August 9, it must depend

upon various sources of information. All accounts

are agreed that it was in most, if not in all respects,

an unqualified success. For one thing, it was the

largest ever held, exceeding the very large gathering

in London six years ago.

The official register of names states that there

were 5.737 members. These were accompanied by
more than 1,000 ladies; while, in addition, 143

persons were registered as taking part in the Con-

gress, although not as actual members. Berlin

opened its doors to this large assemblage of stran-

gers, and the citizens received into their homes those

whom the hotels could not admit. Of the foreign

members of the Congress, the largest number, 659,

came from the United States; 429 were from Russia,

358 from Great Britain, and 179 from France. It

was feared, until the last moment, thatr the French

would find it impossible to so far forget national

strifes as to join in the amicable pursuit of science.

The president of the Congress was Prof. Rudolf

Virchow, among the foremost medical men of the

world, perhaps the foremost living pathologist. He
delivered a very cordial address of welcome, in

which he referred to American physicians as

follows: "We, in Germany, have great admiration

for the American medical world, which today excels

in surgery, midwifery, and dentistry. I can say for

myself and colleagues, that the American contingent
will be honored and heartily welcomed. We admire

their scientific zeal, and begrudge them their extra-

ordinary skill, and shall try to imitate their push and

energy. I find these latter virtues in the American

student as well as in the finished scientist. My
German students generally spend a few semesters

deciding what line of medicine they shall follow,

while the American student walks into the arena

with a fixed purpose, and an indomitable determina-

tion to accomplish it. This is why your men secure

the laurels before their hair turns gray."
A great number of papers were read in the

various sections, some few being of considerable

interest. The section meetings were, for the most

part, held in the Exhibition building, where venti-

lation was defective and much suffering was caused

by the heat. The halls opened one into another,

and much confusion was created by the passing
of persons to and fro through the building, the

noise sometimes being so great that it was impos-
sible lo hear the speaker when sitting at a little dis-

tance.

Unfavorable comment was made by some that

papers in the German language only were listened

to with attention. During the reading in French

or English, the German members left the meeting or

walked about and conversed, thus causing great

annoyance to the speaker and to those who desired

to listen. In one section the member appointed to

read a paper in English refused, saying it would not

be listened to, and he did not wish to waste his time.

The paper was therefore read by title.

On Thursd.iy evening balls were given in honor

of the Congress. On account of the large number
of guests it was found impos-ible to entertain all

in one place, so five different balls were given, in the

Central Hotel, Kaiserhof, Imperial Hotel, the Phil-

harmonic and the Zoological Garden, all being well

attended.

Friday aflernoon there was a court reception given
to about 500 selected guests, and several sections

made excursions to Potsdam and the lakes of Havel.

Friday evening, as also every evening during the

week, various private dinners and receptions were

given by Berlin physicians to specially invited

guests. Many sections were also entertained by
resident chairmen or special medical societies

of Berlin.

The Empress Frederick visited the Exhibition

Saturday morning, accompanied by a maid of

honor, and was escorted through by the committee.

It is well understood, of course, by men conver-

sant with such things, that mere size does not mean

success, more likely sound. To all gatherings
of this sort are drawn scientific adventurers, men
who have axes to grind and trumpets to blow, hon-

est bores and dishonest pretenders, in addition to

the vast array of ordinary men and the far smaller

number of able ones. It is, perhaps, only in the

way of the cultivation of a spirit of kinship and

cordiality that much is accomplished by monster

conventions of this kind. Still there were certain

notable papers read, among which was one by the

world-famous Dr. Koch, the discoverer of the bacil-

lus tuberculosis. He stated, among other things,

that he had been able, by appropriate treatment,

to prevent the death of guinea-pigs and rabbits

after inoculating them with pure cultures of tubercle

bacilli. He gave no detailed statement of the nature

of his experiments or of the medicines employed,
as his work was not entirely completed ;

but it is

whispered that the drug that he has found so

efficient is a salt of cobalt. When it is considered

that guinea-pigs, are, perhaps, the most susceptible

of all animals lo the ravages of the bacillus tuber-

culosis, and that Koch is one of the most cautious

of all investigators,
—one who may be said to have

never made a mistake nor been obliged to retract a

word of his statements,—the significance of this pre-

liminary communication may be appreciated. If

there are germicide agents capable of arresting
tuberculosis in dumb animals, there is, of course,

some reason to hope for the discovery of the means
of arresting or preventing tuberculosis in man,
which m.ty fairly be said to be the one over-shadow-

ing medical desideratum of the present time.

Sir Joseph Lister, of London, the exponent, if not

the discoverer of so-called Listerism, or antiseptic

septic surgery, delivered an address upon the present

position of antiseptic surgery. He dwelt at some

length upon the theories of immunity developed
from results of bacteriological studies, referring

especially to Metshnikoff's hypothesis that patho-

genic micro-organisms are destroyed by certain cells

called phagocytes. He then gave a review of the

origin and development of antiseptic surgery, tak-

ing occasion to declare himself a firm upholder
of antiseptic in contrast to aseptic methods, although
the latter were not without their uses. He main-

tained, however, that strict cleanliness, as insisted

upon by Lawson Tail, and the use of boiled water

were really antiseptic measures. The speaker had
modified in many w.-iys his original methods, had

wholly abandoned the spray, and fell ashamed that

he had tried, and advised others to try, to destroy
the microbes in the air. He was a believer in the

efficacy of sublimate solutions and used them in

strengths ranging, according to circumstances, from

one In five hundred to one in ten thousand. He
then referred to special indications in the antiseptic
treatment of thoracic fistulas, contused wounds,

joint injuries, etc., and closed with the reaffirmation

of his belief in the necessity of antiseptic as opposed
to so-called aseptic surgery.
Another important paper was that read by Dr. H.

C. Wood, of Philadelphia, upon aniesthesia, doubly

important for its delivery upon the Continent, where
chloroform still is the favorite surgical aniesthetic.

Prof. Wood claimed that the following facts in re-

gard to aniEsthesia muet be regarded as established :

First, the use of any anaesthetic is attended with

appreciable risk, and no care will prevent occasional

loss of life; second, chloroform acts much more

promptly and powerfully than ether, both upon the

respiratory center and upon the heart
; third, the

action of chloroform is more permanent than that

of ether; fourth, chloroform is capable of arresting

primarily either respiration or cardiac action, but

usually abolishes both functions at about the same
lime; fifth, ether usually acts more powerfully upon
the respiration than upon the circulation, but

occasionally is a cardiac paralyzant, and may cause

death by cardiac arrest while yet respirations are

fully maintained.

The most remarkable surgical performance shown
in the whole Congress was that of Prof. Gluck,
of Berlin, who presented several patients whose
knee and elbow he had excised, and thereafter sub-

stituted ivory joints instead. The patient upon
whom this singular essay had been longest under

trial was one upon whom the operation dated three

months back. In two instances the professor had

succeeded in giving the patients moderately movable

joints, but in no case were the wounds fully healed

and free from suppuration. And in one from whom
he had subsequently removed one of his ivory

joints after it had been worn for some time, on
account of local trouble to which it gave rise, the

ivory was seen to be partly eroded, as though begin-

ning to be absorbed. This surgical experiment was
viewed with decided scepticism as to its ultimate suc-

cess by the majority of those who saw it, while, never-

theless, they appreciated the cleverness of the feat.
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All accounts, even those from French sources,

agree as to the heartiness and warmth of the hospi-

tality of all at Berlin, physicians, citizens, and muni-

cipal authorities. One correspondent sajs that "the

mammoth Kneipe at the Uaihhaus, offered by the

city of Merlin in the harmless guise of a reception,

will be remembered by the visiting physicians when

Virchow, Koch, Bergmann, and other great men are

long forgotten. Certainly, our junketing aldermen

and councilmen would admit that, in their palmiest

aind most riotous days, they are but pigmies in

comparison with the city government of Berlin. A
fervid imagination could not equal the reality."

Among eminent men present we have not men-

tioned above were Von Bergmann, the surgeon who
attended with Sir Morell Mackenzie upon the late

Emperor Frederick ; Sir James Paget, a famous

English surgeon; Bryant, another; MacEwen, of

Glasgow, who has made hernia a specialty ; Horsley,

of London, distinguished for operations upon the

brain and spinal cord ;
Dr. John S. Billings, of

Washington, and Prof. Bacelli, of Italy.

There was some talk of inviting the next Con-

gress to meet at Chicago at the time of the World's

Fair, but this was wisely given up. St. Petersburg

and Rome were considered, and Rome was chosen.

I Specially Compiled for Popular Science JN'evrs.J

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE I). CLARKE, M. D.

An Epidemic of Lead Poisoning —Dr. Alex-

andr F. Shimanovsky, of Suraj, says {Meclitzina,

No. 2, 1890) that during September and October

of 18S9, a large number of workmen from a saw-

mill and peasants from an adjacent village sought

one after another his advice on account of an

obscure ditease which invariably commenced with

anorexia and constipation. In a lew days, most

excruciating abdominal pain with sleeplessness

would supervene, to be swiftly followed by pain and

tenderness about the knee and elbow joints. On
examination, there were always found emaciation

and general weakness, icteric discoloration of the

skin with a grayish tint, sunken eyes with yellowish

sclera;, thickly coated gray tongue, retraction and

tenderness of the abdomen, tenderness of joints and

muscles. For some while the author was at a loss

to understand the nature of the affection, until he

happened to detect a typical grayish-black line along

the free edge of the gum in a.patient. On repeated

examination, the line proved to be more or less

pronounced in every one of the patients. The

diagnosis of lead poisoning being arrived at. Dr.

Shimanovsky began to treat all the cases by hydro-

chlorate of pilocarpfne (internally, 0.006 to 001

gramme, twice a day) and hot baths (from 32° to

35" R., once daily). The results were invariably

striking. In a day or two, regular stools set in,

appetite improved, the tongue became clean, colic

subsided, and a complete recovery soon followed.

An inquiry elicited the fact that a few months

previous to the outbreak of the epidemic, a rustic

miller, one of the patients, had filled up some

fissures in his mill-stones with about twenty pounds
of melted lead, and that all the patients had their

rye ground at his poisonous mill.

menter obtained thirty-three recoveries. Drs Renoy
and Richard, who, on their side, had followed this

method, obtained one bundled and three recoveries

out of one hundred and eight cases. Dr. Merklen,

on the other hand, in a report on the mortality'

caused by typhoid fever in the hospitals of Paris,

showed that this mortality fluctuated between four-

teen and fifteen per cent. In another report by Dr.

Sorel, the author stated that out of one hundred

and five cases of typhoid fever, he obtained one

hundi'ed recoveries, and five cases proved fatal.

The treatment consisted in prescribing the sulphate
of quinine associated with the salicylate of soda.

Some of the patients had taken baths, but rather

warm than cold. Dr. Sorel does not believe that in

present circumstances the superiority of cold baths

is sufficiently well established to make a method

of treatment obligatory in the P'rench army, as it is

in the German army. A French critic, writing on

the cold-water system of the treatment of typhoid
fever in Germany, gives the following statistics,

drawn up by Dr. Longuet, relative to the German

army, which may be found interesting here. In

1865, out of 2,500 typhoid patients, there were from

500 to 700 deaths. From 1S82 to 18S4, the number
of patients was nearly identical

; but, thanks to the

application of the cold baths, the deaths among the

soldiers amounted on the one hand to 221, and to

183 on the other. Since then the diminution of the

mortality was slow, constant, and malheniatical,

according as the cold-water system extended. From

twenty-four per cent, in 1865, the mortality fell to

eleven percent, in 1876. In 1883 it was not more

than nine per cent. These figures were thought by
the writer to be conclusive on the subject, and he

asked why the French were obstinate and remained

behind in this matter.—Lancet.

The Bath Treatment of Typhoid.—The sys-

tem of cold baths in the treatment ot typhoid fever

as employed in Germany has been put to the test by

Dr. Josias, and he reported U> the Societc des Ilopi-

taux that during the years iSSS and i88y he treated

thirty-six cases of typhoid fever by cold baths,—that

is to say, with water at i8" C,—repeating these

every three hours. Of thirty-six cases the experi-

Monomania in Stealing.—A series of facts

supplied by a Scotch sheriff exemplifies phases
of crime related to habitual drunkenness and to

proclivities indicating insanity: "Between the

years 1844 and 1S65 one woman was committed

to prison 167 times for being drunk, and when

drunk it was her invariable practice to smash

windows. Then there was a man who, when

drunk, stole nothing but Bibles. He was an old

soldier, wounded in the head
;
when drunk, the

objects of his thefts were always Bibles. He was

transported for the seventh act of Bible-stealing.

Another man stole nothing but spades; a woman
stole nothing but shawls: another, nothing but

shoes; and there was a curious case of a man who

was transported for the seventh act of stealing a

tub. There was nothing in his line of life and

nothing in his prospect, no motive, to make him

specially desire tubs ;
but so it was, that when he

stole it was always, excepting on one occasion, a

tub."—British Medical Journal.

The Surgical Treatment of Long Lasting

Abdominal Colics.—Dr. Lauenstein, Hamburg,
found upon operating upon a single lady, aged

sixty-three years, who for one year had suffered

from abdominal disturbances with obstinate consti-

pation, the transverse colon near the splenic Hexure

compressed by an omental band of the breadth

of two fingers. The band was ligated in two places

with silk ligatures. Recovery followed. The cause

of the formation of this constricting band is un-

known.—-4 »na/s of Surgery.

®l^c popuiac Science ilcwts:,

PUBLISHED monthly BY THE

Popular Science News Company,

5 Somerset Street, Rostoii.

ONE DOLLAR A YEAR IN ADVANCE.

SETH C. BASSETT,

Manager.

SPECIAL NOTICE.

The Publishers of the NEWS earnestly request that suh

scribers will make their remittances either by draft on IJos-

ton or New York, or by a postal order. If it is absolutely

necessary to mail money, it should be sent only in a reyht^red

letter. The publisliers decline to assume the risit of money

mailed in unrejjistered letters.

Remittances will be duly credited on the printed address

label of the paper; but if they are received after the iSth of the

month, the change in the label cannot be made until a' month

later. If a formal receipt is desired, a two-cent stamp or a

postal card should be enclosed with the remittance.

Publisliers' Colunjq.

It is said the office should seek the man, but if a man seeks

to furnish his office with good, reliable pens, he should get an

assortment of Estekbkook's.

VoK Sale.—A fine new Analytical ^Jalance. Capacity
100 grammes in each pan. Sensitive to i-2oof a niilligraniine.

Warranted new and perfect. A large discount from regui;ii

prices. Address, Poi-ulak Science News Co., IJoslon.

\)R. Charcot, the eminent scientist at tlic head

of the Saipetriere Hospital, Paris, has finislied a

long series of experiinentb in hypnotism, and gives

it as his opinion that not more than one person in

one hundred thousand is subject to the influence.

The attention of our readers is .called to the unique advt i

tisement of BoviNiNE. After a single trial of this e.xcelleiit

food no advertisement will be necessary to keep it in mind, as

its remarkably uniform strengthening and nutritive jiroperties

will always be remembered by tliose using it.

I CERTIFY that I have used " Gulden's Li^itid Ueei

Tonic" largely in debility, febrile and nervous diseases, and

that I have found it one of the most reliable of our nutrient

tonics now in use or to be found in pharmacy.—John J. C'ald

WELL, M. D., 71 N. Charles Street, Baltimore.

We make a Si'ecial Offer to all new subscribers for

October as foWows : On receipt of one dollar we will send ilie

remaining numbers of this year free, and all of those ft>r iS<,n,

thus giving fifteen months for the price ot twelve. Please call

the attention oi your friends to this offer, that they may gel lite

October number.

The apparent paradox of freezing water by burning eo.il \^

illustrated in tlie Ice AlAtiiiNKs made by I)A\'in Hoylk. A

certain amount of coal burnt under the boiler will freeze -"

many i>ounds of water, ami in these excellent machines a largii

amount of ice is obtained from a given quantity of fuel than in

those of other manufacturers.



Chepopular Science jStxus
AND

BOSTON JOURNAL OF CHEMISTRY.
Volume XXIV. BOSTON, NOVEMBER, 1890. Number ii.

CONTENTS.
Familiar Science.—How the Spider Spins

Her Web i6i

Curious Movements of the Amaryllis . . i6i

Geological Development—Petrifactions and
Fossils 162

The Way of "the Lightning 163
A Natural Ice-House 163
Anchor Ice, or Ground Ice 163
Glaciers : Their Formation and Their March 164
Scientific Brevities 164
Questions and Answers 164

Practical Chemistry and the Arts.—Some
New Laboratory Devices 165

Ordinary Actions of Oxygen 165
Industrial Memoranda 166
Practical Recipes 166

The Out-Door World.—Award of the Prize 167
Geological Observations—Summer of 1890 . 167
Natural History Observations—Summer of

1S90 168

Editorial. — The Measurement of Minute
Forces 170

The Highest Scientific Station in Europe . 170
Brief Studies in Biology 171
Animal Intelligence 172
Meteorology for September, 1890 .... 172
Astronomical Phenomena for November, 1890 173
Literary Notes 173

Medicine and Pharmacy. — Specialism in

Medicine 174

i^k State Regulation of Medicine 174
HLExecution by Electricity 174

^fnrhe New York Pasteur Institute .... 175

^^nionthly Summary of Medical Progress . . 175
*
Publishers' Column 176

Baniiliar Scieijce-

HOW THE SPIDER SPINS HER WEB.
The more one studies the habits of that

unpopular, but interesting animal, the spider,

the more wonderful its structure and habits

appear. It possesses the mysterious faculty

which we call instinct—for want of a better

name—in the highest degree, being scarcely
exceeded by the wasps and bees, and in the

construction of its webs it evinces the posses-
sion of geometrical knowledge superior to

that of most men.

In the world of spiders the principle of

"woman's rights" is fully established. The
female spins the web and manages all the

domestic arrangements, while the unfortunate

masculine spiders, small in body and weak in

mind, are only tolerated in tiie arachnoid

household for a while, and are often nierci-

les.sly killed by their better halves as soon as

they become tired of their society.

The web of the spider is secreted by
certain glands as a thick, viscous liquid,
and passes into the air through organs
known as spinnerets, several groups of which
are situated on the under side of the abdo-

men. These spinnerets are grouped together

in different forms—sometimes in sheaf-like

bunches (Fig. i), or finger-shaped (2), or in

the shape of a rosette (3). Each of these

spinnerets is pierced with innumerable holes,

like the nose of a watering-pot, from each

of which a stream of the web-making fluid

flows, as shown, many times magnified, in 4.

Fig. I.

As soon as the fluid reaches the air it hardens

at once, the many different streams of fluid

uniting to form a single thread
;
so that, fine

as is the thread spun by the spider, it is really

a cable, composed of many hundred still finer

fibres.

Another curious fact in regard to the web

is, that the different spinnerets produce
threads of different kinds, varying in fine-

ness, strength, elasticity, and adhesiveness.

It is as if a single cow could give two or

more kinds of milk, with varying proportions
of butter or casein.

.The spider not only spins, but weaves.

Her claws (Fig. 2) are miniature combs of

different degrees of fineness, and by their aid

Fig. 3.

she smooths and arranges the threads as they
are formed, as easily as a lady would comb
her hair. The different species weave their

webs in many different forms, but perhaps the

most beautiful of all is that of the geometrical

spider, whose web is a very common orna-

ment of our gardens in the early part of the

day. The foundation cords of this web are

put in place by the aid of the wind. The

spider stnnds in the proper position on the

branch of a tree or bush, and spins a thread,

the end of which floats freely in the air, and

is carried by the slightest breeze to some

neighboring branch, to which it attaches

itself. The spider thus makes a pathway for

herself, which she quickly traverses, and

repeats the operation until the outlines of the

web are formed. Then, passing from one

part of the web to another, she puts in place

the threads which radiate from the center like

the spokes of a wheel, and fills in the whole

with the cross threads, until a light, elastic,

but wonderfully strong net is formed, ready
to hold the early-rising fly or other insect in

its meshes until she can seize it and quiet its

struggles with a minute drop of paralyzing

poison, after which she drags the unfortunate

insect to her den in the center of the web,
and feasts upon it at her leisure.

The above are only a very few out of many
wonderful facts connected with the history

and habits of these common and despised
animals

;
and for those who find pleasure in

the pursuit of natural history, we can recom-

mend their study as interesting and profitable

in the highest degree, while the "material"

for such investigations is abundant and unfail-

•"g- ^ .

CURIOUS MOVEMENTS OF THE
AMARYLLIS.

A CORRESPONDENT of La Nature de-

scribes a .curious observation, made the past

spring, upon an amaryllis (^Leucoitim) grow-

ing in the central part of France.

The spring in that region opened unusually

early, and by the last of February one of these

little plants had blossomed in the garden of

the writer. But on the first of March a

"cold wave" passed over the country, and

the thermometer fell in the night to 12° F.

The next morning the flower was found bent

over to the earth, as shown in the illustra-

tion, and apparently dead. But, strangely

enough, as the sun rose higher in the heavens

and the temperature reached 50°, the amaryllis

arose from the earth, assuming its usual up-

right position, and was apparently none the

worse for its untimely refrigeration.

The following night was again extremely
cold ;

the same movement was repeated,

and a closer examination of the flower

showed that it was, undoubtedly, a measure
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of self-protection. The bell-shaped corolla

touched the earth lightly, but closely, and

was cemented to the soil by the frozen moist-

ure around its rim, thus enclosing the stamens

and other important organs of the flowers in

a temporary tent, as it were, and protecting

them from the outside cold. This movement

was repeated for four successive cold nights.

On the fifth night the temperature moderated,

and, although snow fell, the flower and stalk

remained in their usual upright position ;
and

in due time the blossom withered and pro-

duced seed as usual.

These remarkable spontaneous movements

of the plant seem to be almost allied to those

of certain low forms of animal life, and are

extremely difiicult to explain, as is also the

remarkable resistance to low temperatures
of many other early flowers, such as the

snow-drop and crocus. We would suggest

to the members of the Agassiz Association

that this observation will be an excellent one

to repeat the coming spring, especially as

our climate is excelled by that of no other

country in the production of sudden and

marked changes of temperature, particularly

in the early spring months.

[Original in Popular Science News.']

GEOLOGICAL DEVELOPMENT—PETRIFAC-
TIONS AND FOSSILS.

BY JOSEPH WALLACE.

In this article we reach the period of geological

development which treats of petrifactions and fossils.

The name petrifaction, as formerly in use, does not

apply to those organic bodies which have been

preserved entire with the original proportions

of their elementary parts
—such as insects and parts

of plants which have been inclosed in amber or

rock salt, and bodies of mammoths which have

been dug out of Siberian ice in a preserved condi-

tion. Generally the softer parts of the bodies

of animals and plants which were inclosed in the

hardening masses of the strata were dissolved,

destroyed, or decayed, and, as a rule, only the

firmer and harder parts of the organism have been

well preserved. This is especially the case with

stems, branches, hard fruits of plants, bones, teeth,

shells, scales, and horns of animals.

Many organic bodies, especially those of plants,

have become carbonized and changed into peat and

coal ; others, particularly the bodies of animals,

have become lixiviated and disintegrated, that is,

they have lost their gelatinous and other animal

substances by gradual destruction and lixiviation.

In this altered and calcine state, their color, hard-

ness, and weiglit have more or less disappeared.

Other organic bodies have been covered, surrounded,

or encrusted, as it is technically called, with sub-

stances, as, for instance, calcareous tufa, which were

originally fluid and then hardened. But the real

petrifaction occurs when an organic body is entirely

changed into a mineral sujjstance and still retains

its original form. The solid parts of an organic

body are porous. The pores are filled up by the

minerals, which are dissolved in water, and the

substance of the organic body is by degrees chemi-

cally removed
;

the mineral substance replaces it

and gradually hardens, so that at last the organic
substances have made way for mineral substances

without producing an important change in the

original form.

IchnoHtes.—Sometimes an organic body, after

being entirely dissolved and washed away, has left

the impression of its outward form on the surround-

ing mineral rocks; stems of trees, for instance,

inclosed in some rock, having decayed in this man-

ner, and their component parts entirely carried

away, in their place hollow spots have been left,

which have been filled up by some mineral sub-

stance, and this has taken the form of the original

tree.

Huxley, in liis work, On Our Knowledge of the

Causes of Phenomena of Organic Nature, p. 45, cites

an instance which came under his observation :

"Some years ago I had to make inquiry into tlie

nature of some very curious fossils sent to me from

the North of Scotland—a series of holes in some

pieces of rock, and nothing more. These holes,

however, had a certain definite shape about them
;

and when I got a skilful workman to make castings
of the interior of these holes, I found that they were

the impressions of the joints of a back-bone, and

of the armor of a great reptile, twelve or more feet

long. This great beast had died and got buried in

the sand ; the sand had gradually hardened over the

bones, but remained porous. Water had trickled

through it, and that water being probably charged
with a superfluity of carbonic acid, had dissolved all

the phosphate and carbonate of lime, and the bones

themselves had thus decayed and entirely dis-

appeared ; but, as the sandstone liappened to have

consolidated by that time, the precise shape of the

bones was retained."

The fossil footprints, or ichnolites, belong to this

class. These are impressions originally made by
animals in clay or sand, and preserved in the shale

or sandstone rock resulting from the solidification

of thoee materials. Under these names have been

included markings of various forms in rocks of very
different geological ages. The fossil footprints were

first observed by a Scotch gentleman. Dr. Duncan,
and since then they have been frequently found.

The animal to which these footprints have been

ascribed has been named Cheirotherium, or hand

animal, because the impressions were really made

by animals and did not originate in any other way.

They have been found, too, in rows, one behind the

other, so that the size of the step can be ascertained
;

and in four-footed animals, the print of the hind

feet can be distinguished from that of the fore

feet.

Another class of such impressions, called fossil

rain-drops, do not seem to be authentic. Small,

rounded impressions are sometimes found in

sandstone strata and overlying stratum, and

corresponding rounded formations in relief. It

was once thought these impressions were pro-
duced by falling rain-drops, that is, from rain

which fell in primitive times when the sandstone

was beginning to harden. In one case it was

thought the direction from which the rain came
could be discovered, because the sides of the

impressions are rather elevated on one side, just
as would be the case if rain was driven sideways
and fell on one of our sandy shores. But Vogt
says: "The impressions have been recently
much more explained by the action of the atmos-

phere on the cement of the sandstone, or by
air bubbles left on the surface of the sand, which
was covered with the waves. This superficial change
takes place sooner or later in most sandstones,

according to the quality of tlie cement."

Fossils.—From very remote times men had ob-

served these objects in the rocky strata far above the

level of the ocean. Pythagoras, Plato, Aristotle,

Strabo, Seneca, and Pliny allude to the existence

of marine shells at a long distance from the sea.

All the ancients attributed their occurrence to

changes of the earth's surface, and considered them
conclusive evidence of the rocks containing them

having been submerged beneath the ocean.

In the beginning of the sixteenth century, when
the learned of Europe turned their attention to

geological phenomena, fanciful opinions were pro-

mulgated, attributing these forms to lusus naturte,—
"sports of nature,"—the plastic force of nature

which effected these resemblances
;
or that, dating

from the first creation, they were produced at the

time of the formation of crystals or the mountains

themselves. More than a century was necessary to

disprove this theory, and an additional century and
a half to explode the hypothesis that organized
bodies had all been buried in the solid strata by our

historic Flood. During the time in question, how-

ever, there was not wanting those who maintained

more rational opinions. In the early part of the

sixteenth century, Leonardo da Vinci, having

planned and superintended some canals in the

North of Italy, opposed these views, asserting that

the mud of rivers flowing into the sea had carried

and penetrated into the interior of the shells when

they were still beneath the water. Soon after this,

Fracastora, on the occasion of some excavations

made about the city of Verona, declared his opinion
that fossil shells had all belonged to living animals,

which existed and multiplied in the positions where

the remains were now found.

After it had been generally acknowledged that

fossils were the remains of animals and plants

which had formerly existed on the earth, the question
arose as to how they had come to be inclosed in the

strata. The Deluge was first thought of; the ani-

mals had probably been killed in the floods, their

remains and the plants had been inclosed in the

deposits made by the waters, which deposits had

subsequently hardened. This theory was supported
in the last century by Drs. Woodward and J. J.

Schleuchzer, the latter a Swiss physician, who pub-
lished a large work with drawings, wherein he

spiritedly defended the theory of fossils as being-the
remains of the Flood. He even believed he had

found a fossil man, which he called homo dilurii

testis, that had perished in the Deluge. Through
this the attention of the naturalists became more

interesting and searching, and they began to make
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a s^'stematic study of the fossils, which were thus

far looked upon as a burden to the mineralogist.

It soon became evident that the Deluge had noth-

ing in common with these fossils. The latter were

found at a depth where the water could not have

penetrated, as, according to sacred history, the

Deluge touched only the surface of the earth. It

was also observed that the perished animals and

plants which floated together were not mixed, as

might be expected, but rather in quite a determined

distribution. Frequently in one layer plants and

remains of animals were well preserved ;
in the

other, one. could only discover with the greatest

dilTiculty few and hardly recognizable traces of or-

ganic life. Here, an exuberant flora arose
; there,

a numerous fauna. In those layers were promi-

nent bones of land and mammifers, in which the

denizens of the deep were vastly more numerous.

Finally, Cuvier gave a death blow to Schleuchzer's

theory, and also to his homo diluvii testis, by proving
that it was nothing else but a three-and-a-half-foot

salamander skeleton.

rOriginal in Popular Science KewB.\

THE WAY OF THE LIGHTNING.
BY A. BOOTHBY.

About 3,400 years ago, a very rich and God-

fearing man of the East, the patriarch Job,
—who,

by the by, was a Bible meteorologist of ability,
—

asked this weighty question: "Who hath divided

a way for the lightning of the thunder.'" That

ancient scientist, with whose surroundings we are

not now familiar, wrote about as wisely concerning

lightning and its real essence as any modern scholar

has dared to do.

Lightning is apparently freaky, and sometimes

behaves itself unseemly. Its diverse ways are not

fully known to man
;
and yet there are a few rules

that even this fickle agent does obey—a few regula-

tions, now sought out by observation and study,
tliat do positively somewhat control its seeming

irregularities.

The great principles of electricity have in no wise

changed in all these thousands of years, nor has its

force, to our present knowledge, either increased or

diminished since Franklin's celebrated kite experi-

ment in 1752. The universal law of atmospheric

electricity, like other electricities, is today this : that

unlike electricities, positive and negative, attract,

and that like electricities, positive and positive, or

negative and negative, repel each other.

The lightnings of today are no more destructive,

the winds no more cjclonic, the effects no more
terrilic—according to the surroundings—than in

those olden times. Then, as now, showers accom-

panied by hail and whirling winds prevailed, fearful

1 lightnings darted hither and thither athwart the

heavens, and alarming execution was done in

regions known and unknown to man.

The following are a few facts that belong to every
thunder-cloud: The lower surface— the surface

next to the earth—is exceedingly uneven, and gen-

erally charged with positive electricity. Some parts
of the cloud are much nearer the earth than others.

Electricity gathers in the largest measure at the

lowest point, or is said to have at its lowest point
the highest electrical tension. A highly-electrified

water-cloud at the time of a powerful shower seldom

exceeds in height a quarter of a mile (1,3^0 feet).

When the electrical tension is sutliciently high, the

electricity passes across the intervening atmopphere
to the highest point

—
usually negative, but opposite

to that of the cloud—on the earth, directly under
the cloud. This passage is called a thunderbolt.

During an electrical storm, if the air be very dry,
then the lightnings are more zig-zag and the thun-

ders more deafening. If the lowest electrified cloud

be directly over a short object in the immediate

vicinity of a tall one, the short object
—it matters

but little of what kind—will be "struck." This

fact, that the way of the lightning from a cloud to

some object on the earth beneath is usually as direct

as possible, will greatly help to a better understand-

ing of some of the mysteries of lightning. So that

it is not always the highest object in the region
of a prevailing thunder-shower that is struck,

but that object which is directly under the lowest

hanging cloud. It not unfrequently happens that

a corner of a dwelling-house is struck sooner than

a tall chimney of the same, because the corner

thereof was directly under the lowest part of the

electrified cloud. Repeated and close observation

will verify the truth of these sayings.
About 4 o'clock, Tuesday afternoon, August 5,

1890, during the prevalence of a thunder-storm in

the vicinity of Willard State Hospital, directly In

front of the main building, ySt a short distance out

on the then gently-ruffled surface of Seneca Lake, a

most fearful, very zig-zag, and blinding thunderbolt,

followed by unusually terrific thunder, struck the

waters of the lake directly under the cloud, causing
a hissing sound not unlike the fall of a red-hot body
into water. In this instance, the electrified cloud

hung over a portion of the earth's surface upon
which there was no remarkable elevation, thus cor-

roborating the idea advanced in this writing.

[Origin.al in Popular Science X'etos.]

A NATURAL ICE-HOUSE.

BY GEORGE T. BINGAY.

When living in Annapolis, I heard a story that

ice could at any time of the year'be dug out of the

ground in a ravine of the " Mountain"—as the hills

some three or four hundred feet high which protect
the Annapolis valley on the north are called.

Being rather skeptical, I set out one hot day in

July on a tour of inspection. I selected the north

side as being probably the coolest; and an old

inhabitant telling me that if I found a certain

wood-road, and followed my nose, I could not fail

to find the place, I started into the woods, but—on
such a broiling hot day—with little expectation
of finding anything as cool as ice. The road soon

began to be crossed by numerous little streams from

springs, as it gradually ascended the hill, and walk-

ing was rendered extremely bad by the black mud,
which was oflen one or two feet deep. Quite a

brook was made by this water, and it meandered

along some hundred yards to the right and below

me, where it widened into miniature pools that

abounded in trout, which were probably cool if I

was not. Going two miles up the ravine, I found a

lot of pits, made by throwing out the small stones,

and, concluding that they were the ice wells, I threw

out the stones, twigs, leaves, etc., as those had done

before, and did find ice in lumps of one or two

pounds. This did not at all come up to my expecta-

tions, so I crossed the brook to examine the other

side. Here I found the side hill as steep as the roof

of a house, and made up entirely of loose stones,

weighing from a ton or so downwards, but perfectly

dry ; the springs were not to be seen. Poor chance
for ice, thought I, as I clambered over the sharp
rocks. But just then, to my utter surprise, I came

directly upon a mass of ice and snow, perhaps

weighing a ton. The sun was shining full upon it.

The top of coarse snow, some inches thick, covered

clear, solid ice, which extended under the rocks as

far as I could see. But the strangest part was that

no water was near it, nor could there ever have been

any ;
it was merely a hole in the rocks, considerably

larger than the rest, and would no more hold water

than a collander. It was an ice-house; but it was

also something more^—it was an ice-making machine

as well. . .

I account for the presence of the ice in this way :

The snow drifts and accumulates in this gorge, to

the depth of ten or fifteen feet, and the loose stones

of which the whole hill is composed, under your
feet and all around you, allow of enough evapora-
tion to cool the air to a very low point, thus pre-

serving the snow till it gradually changes to solid

ice; the coarse snow was in a transition stage. Ice

keeps here the year round. There is never a drop
of water nearer than the brook, about thirty yards
from it, and at a considerably lower level, deriving
its water entirely from the spring on the other side.

All the crevices are in this way filled with ice, which

soon melts; but in the big hole it remains until the

fall rains dissolve it out. Strange to say, the great

dampness on the north side does not tend to pre-

serve the ice; rather the reverse. It is only in this

comparati'vely dry place that it is well kept. It is

literally true that the sun shines upon it all through
the middle of the day. The rock is trap. In some

way it has been broken up into lumps and slabs,

and they are piled loosely together, forming a wall

that would measure on its slope five hundred feet or

more. There is no earth, and the moss only serves

to make a better and more extensive evaporating
surface and a lower temperature.
At the top of the mountain I found a hole about

the size of a barrel. In it I lost a valuable cane,

and almost myself. Next day I went back, provided
with cord and a lantern, which I lowered some

thirty yards, revealing a long, wide fissure, where a

mass of the rock had split off and moved away
several feet from the main body. Indeed, the lace

of the mountain is just here full of cracks and

crevices, affording a favorite resting place for foxes

and racoons. It is admirably adapted to keep up a

copious evaporation, making ice on the same prin-

ciple as is adopted by ice-machine makers.

Westport, Nova Scotia.

[Original in Popular Science 2fewa.\

ANCHOR ICE, OR GROUND ICE.

BY S. C. GRIGGS.

The formation of anchor ice depends upon these

two properties of water: ist. Water can be cooled

in a quiescent state down as low as 22° F. without

congealing; but, as soon as it is disturbed, part

of the water becomes ice, and the rest of the water

goes up to 32° F. 2d. The greatestdensity of water

is about 39'^ F.
; after reaching that point, in cooling,

it grows lighter on further reduction of tempera-
ture.

The conditions for producing anchor ice are :

ist. A long stretch of still water in a river; then

the water running over a pebbly bottom in a descent

of the river. 2d. An intensely cold day, with the

river free from ice. This latter condition often

happens after a thaw in winter.

The water, moving slowly over the stretch of still

water, cools down below 32^' F.
,
and remains on the

surface, as it is lighter than the water below, and

does not congeal till it reaches the rippling water

running over the pebbles. This intensely cold

water cools the rocks and covers them with ice

on the bottom of the river, often several feet under

water. This water, cooled down below 32°, is ready
to deposit ice on the first hard substances it meets,

and these are the stones at the bottom of the

river.

I have seen mills stopped for the want of water,

because the intensely cold water going through the

gateway that supplied the water for the mill became

agitated, and the ice crystals formed so rapidly that

they completely choked up the opening, and no
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water would run till the river was frozen over, and

thus protected the water from the intense cold.

I write this because I saw in your paper a question

as to how anchor ice is formed, and no explanation

given. I have never seen the true explanation in

books, but it must be in some of the modern chem-

istries, as I once examined a class of joung ladies,

and they had the right explanation.

Brooklyn, N. Y.
<>

GLACIERS: THEIR FORMATION AND
THEIR MARCH.

In high valleys, among the mountains whose tops

are covered with perpetual snow, are often found

seas of ice, called "glaciers." They are formed

thus: Snow that falls upon lofty mountains melts

very little even in summer. So in valleys high up

among the mountains it gathers to a great depth,

and, from the weight of the snow lying above, the

lower layers become icy, as a snowball does when

squeezed. The upper crust melts a little during the

heat of the day, and the water sinks down through
the snow, and then freezes at night. From this

melting and freezing the mass of snow is soon

changed into a sea of ice.

In travelling down valleys those ancient glaciers

left traces of their journey. Over all the places

where the ice-seas passed, the rocks are rounded

and highly polished. A field of these rounded

rocks, when seen from a distance, looks like a field

filled with sheep crouching on the ground, and

Swiss geologists have called them roches moutonnees

— "
slieep-like rocks." In a valley along the summit

of thi; Rocky Mountains, near the "Mountain of

the H 3ly Cross," there is a beautiful display of these

polisl-ed, rounded rocks.

As the glaciers moved down the valleys, great

rockS: frozen fast in the ice on the sides and at

the bottom, scratched and marked other rocks as

they ))assed by and over them. Sometimes these

scorirgs are very broad and deep, for the immense

rocks :he glaciers carried were like strong, powerful

tools n the grasp of a mighty engine ;
sometimes

the li les are as fine as those of a fine engraving.

They isually run all one way, and, by looking at the

direct.on in which the lines run, one can tell the

direction in which the glacier moved. In the sand-

stone west of New Haven, Connecticut, the deep,

broad scorings can be plainly seen, running toward

the southeast. The height at which these scratches

occur tells us something of the depth of the ice.

Markings in the White Mountains indicate that the

ice was more than a mile deep over the region now
known as northern New England.
Wherever the glaciers melted, they left an im-

mense amount of "drift," that is, sand, gravel, and

stones of all sorts, which had been frozen in the ice

when the glaciers were forming. The stones of this

drift are of all sizes. Some are as small as pebbles,

others as large as small houses. There is one at

Bradford, Massachusetts, which measures thirty feet

each way, and weighs four and a half million

pounds. There is another on a ledge in Vermont

which is even larger than that, and which must

have been carried by the ice across a valley lying

five hundred feet below where the stone now is,

showing that the ice was five hundred feet thick.

Great boulders of trap rock extend throngh Con-

necticut on a line running to Long Island Sound
;

and, as some of the same kind are found in Long
Island, the glacier is believed to have crossed the

Sound, carrying these rocks with it. An immense

statue of Peter the Great, in St. Petersburg, stands

on one of these glacier boulders of solid granite,

which weighs three million pounds. One of the

largest boulders in America is in the Indian village

of Mohegan, near Montville, Connecticut. The

Indians call the rock "Shehegan." Its top, which

is flat and as large as the floor of a good- sized room,

is reached by a ladder.

Sometimes these boulders are found perched upon
bare ledges of rock, so nicely balanced that, though
of great weight, they may be rocked by the hand.

They are called "
rocking-stones." Near the little

Connecticut village of Noank, on Long Island

Sound, there is an immense boulder called by the

people there "Jemimy's Pulpit." It was formerly a

rocking-stone, but the rock has worn away below it

and it can no longer be moved-—Teresa C. Crof-

TON, in St. Nicholas.

SCIENTIFIC BREVITIES.

Lake Champlain.—The greatest depth of Lake

Ghamplain is 402 feet, and consequently parts of the

bottom of this lake descend 300 feet below the level

of the Atlantic Ocean. The lake is highest in May,
when it is 2.18 feet above the mean, and lowest in

September, when it is 0.96 feet below it; it is above

the mean also in the months of March, April, and

June.

The Alterations in the Conductivity of pure

copper, aluminium, and magnesium, and of com-

mercial zinc and German silver, after a lengthened

exposure to a high temperature, have recently been

investigated by J. Bergmann. Discs, seventy milli-

metres in diameter, were heated to 300° C, and

maintained at that temperature for one hour, and

then allowed to cool slowly. The conductivity
of copper was increased by something like 2.4 per
cent, by this process; that of aluminium, magne-
sium, and zinc being increased, respectively, 5, 6.8,

and 2.4 per cent. The conductivity of the alloy

was, on the other hand, diminished by about 2 per
cent.

The Motions upon the Surface of Water
of small particles of camphor, are supposed to be

due to the diminished surface tension of water

impregnated with that body. In order that the

motions may be lively, the utmost cleanliness is

imperative, and the most minute quantity of oil is

known to be sufficient to impede these gyrations.

In view of the great interest which attaches to the

determination of molecular magnitudes. Lord Ray-

leigh has thought it worth while to measure the

quantity of oil necessary to counteract the move-

ments of the camphor. Every care was taken to

measure the oil accurately, and to exclude the possi-

bility of any grease but such as was applied reaching
the water. It was found that the minute quantity
of o 81 milligram of oil was sufficient to stop the

movements, the surface over which this volume was

spread being 84^ square centimetres, so that the

thickness of the oil film, calculated as if its density

was the same as in the more normal state of aggre-

gation, was 1.63 micro-millimetres.

Mexican Onyx.—Mexican onyx, says the Jewel-

ers' Weekly, is a form of stalagmite, and its colors

are formed by oxides of metals in the earth over the

caves through which calcareous water passes. Gold

is represented by purple, silver by yellow, iron by
red, copper by green, and arsenic and zinc by
white. Volcanic eruptions and earthquakes have

almost destroyed the caves in which onyx exists,

and the native Indians who mine it have to cut

through masses of ruins. Blocks of the material

are quarried in a primitive way, in order not to

shatter the substance. Deep round holes are drilled

by hand on a line. In each hole is inserted a

snugly fitting piece of wood, which has been

grooved from end to end. Hot. water is poured into

the grooves at night. This swells the wood and the

block is split along the line without damage. The
natives then saw the blocks into slabs and polish

the surface by hand. Each piece is semi-transpar-

ent, and, when placed between the eye and a strong

light, presents a remarkably beautiful efliect in form

and color. —<<

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

E. T. A., Mass.—The German play of William
Tell speaks of a rainbow in the night. Does such
a phenomenon ever occur?

Answer.—Lunar rainbows are occasionally ob-
served under favorable conditions, but they are very
uncommon. The reference in the play is probably
to the lunar halos, or circles surrounding the

moon, which are familiar to everyone. They indi-
cate the presence of moisture in the upper air, and
usually justify their reputation as prophets of rainy
weather.

L. P. H., Plymouth.—Does the top of a wheel
move faster than the bottom }

Answer.—The top of a carriage wheel moves
faster, with reference to the observer, than the bot-

tom, because, in addition to its movement of rota-

tion, it has the direct forward movement of the

carriage as a whole. The bottom of the wheel
moves in an opposite direction to that of the wheel
itself, and, as the two motions partially neutralize
each other, the bottom part appears to move past
the observer more slowly than the top. Instanta-
neous photographs of moving carriages often show
this very clearly, the top of the wheel being blurred,
while the lower part is quite distinct. Of course, in

the case of a fixed wheel,—a pulley on a shaft, for

instance,—all parts would move with the same
velocity.

F. M. W., Indiana.—Vulcanized rubber will, after

a while, undergo a sort of spontaneous decomposi-
tion, becoming hard and brittle. It is said that

soaking in dilute ammonia will restore its softness,
but we doubt if there is any really effective way to

do it. The best way is to buy only freshly-made
rubber tubing, etc., and use it as much as possible
during its

"
life."

R. M. S., New Jersey.
—What can I use to prevent

grass and weeds growing in gravel walks and drive-

ways .'

Answer.—A liberal mi.xture of common salt with
the gravel is about as effective as anything, but
if there are grass borders or flower-beds near by,
care should be taken that the rains do not wash the
salt upon them from the path.

M. B. E., Detroit..—Tne specific gravity of the
solid metals is only approximately proportional to

their atomic weights. Lithium, the lightest solid

metal known, (sp. gr. .058), has the low atomic

weight of 7. Uranium has the highest atomic

weight of any known element, 240, and a specific

gravity of 18.4; while osmium, with the much
higher specific gravity of 22.48, has an atomic

weight of only 195. Mercury, with an atomic

weight of 200, has a specific gravity of 144. In
the gaseous condition, however, the atomic and
molecular weights of all substances bear a very
simple and exact relation to their specific gravities,
this principle being one of the corner stones of
modern chemical philosophy.

J. D. C, Boston —Tellurium is an element closely
related chemically to selenium and sulphur. It is a

very rare element, but has recently been found in

Colorado in masses of considerable size, some
weighing as much as twenty-five pounds. No prac-
tical use has ever been made of it.

N. B. P., Albany.—Is the universe believed to be
of indefinite extent, or is there a limit to the myri-
ads of stars which we look out upon from the earth .'

Answer.—It can be proved that, unless light is

extinguished in passing through space, there must
be a limit to the universe, or the entire sky would be
a blaze of light. We must, therefore, believe either
that our universe contains only a certain number
of self-luminous bodies, or else that, in some wa3',

light is absolutely ^extinguished in passing to us

through the cekstial spaces. Either theory is

plausible enough, but the question still remain's an

open one.
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Practical dienjistry ar^d tlje }Irts.

SOME NEW LABORATORY DEVICES.

The following simple, but useful forms

of laboratory apparatus are' described and
' illustrated in the American Druggist, which

journal has collected them from their original

sources. Practical chemists will find them
'

exceedingly useful for the purposes for which

they are designed.

A Modified Form of Pinciicock.—As is

shown in the cut, the modification consists in

making a side bend in one of the limbs and

omitting the double wire which serves as a

guide in the ordinary form. The pinchcock

can be opened by springing the limbs apart,

and thus is readily put on a tube connected at

; both ends without bre/iking connections, and,

when placed so that the tube lies in the side

, bend, leaves the tube open while retaining its

place.
—

J. T. Stoddart.

A Self-supporting Absorption Tube.—
! Stolba uses absorption tubes (for drying gases,

t etc.) of the shape shown in the cut. A por-

tion of the tube is bent into a flat spiral, upon
which it rests when placed on the laboratory

table. The two tubes passing through the

•'

stoppers are closed at the inner orifice, but

have an aperture a short distance above the

end. It is only necessary to draw up either

1

1

tube so that the aperture is within the stapper,

when the current of gas will cease to pass.

A New Test-tube Holder.—The an-

noyance experienced in using the common
wooden test-tube holders Jed me some years

ago to attempt to devise a holder which

should serve its purpose more perfectly. The

wooden holder is clumsy, its rubber band

rots and is liable to give way at awkward

moments, the peg becomes unglued and

drops out, and even in its best estate it holds

securely only medium-sized test-tubes. Tubes

of more than 2 cm. cannot be inserted side-

ways, larger ones are not taken at all, and a

separate holder must be used for small test-

tubes and ignition-tubes. The new holder is

made of brass wire, and opens by pressure

on the straight sides of the handle. Its jaws

open to the width of 5 cm., and it holds

firmly any tube from 5 mm. up. It thus

serves' for ignition-tubes as well as for all

sizes of test-tubes. I have recently had a

larger size made of stifier wire for the pur-

pose of holding flasks, etc. It proves very
convenient as a holder of wash-bottles when
one is washing with boiling water, and also

for holding beakers when decanting hot solu-

tions.—J. T. Stoddart.

A New Valve for Wash-bottles.—In

view of the fact that metallurgical and techni-

cal chemists have daily occasion to use hot

acids, ammonia, and other fuming liquids in

the washing of precipitates, a wash-bottle

which will automatically throw a prolonged
stream of liquid and retain all disagreeable

gases will be appreciated by the fraternity.

A strong objection to the use of a rubber

bulb attached to the wash-bottle is the fact

that a slight rise in the temperature of the

room will force the liquid out of the bottle
;

while the ordinary rubber valve, as described

by Blair in the "Analysis of Iron," will swell

and become useless in a short time when

exposed to the fumes of hot acids. A very

simple apparatus can be made in a few

minutes which obviates both these difficulties.

A rubber stopper, doubly perforated, and

of such size that it will project about a

quarter inch above the neck of the wash-

bottle, is chosen, a lead pencil or penholder

passed into one of the holes, and a small

hole drilled through the side of the stopper
till the borer meets the wooden plug. A
wedge-shaped channel is then cut in the side

of the stopper from this side hole to its lower

end. A piece of glass tubing is now closed

at one end, and a small opening about the

size of a pin's head made in the glass an inch

from the closed end. This can be easily done

by a small flame directed upon the surface

of the glass, while air is blown into the tube.

This small opening is made level with the

rest of the tube, and the glass is bent at the

regulation angle about two inches above this

opening. This is then placed in the rubber

stopper so that the hole in the glass tube and

that cut in the stopper will coincide. An
exit tube for the escape of the liquid is made
as usual, and the tubes and stopper placed in

the neck of the wash-bottle in such a way
that, when air is blown in, it passes through
the side hole in the stopper, down the wedge-

shaped groove, and forces the liquid up the

exit tube. A very slight rotation of the inlet

tube, after the liquid has begun to flow, will

close the valve, and the pressure of the

enclosed air will maintain the stream, which

can instantly be stopped by reversing the

rotation. If the apparatus is well made, the

angle of rotation of the inlet tube is very

slight
—not over twenty degrees. I have had

this apparatus in use for several months, and

find that it does not get out of order, is much

easier to handle, and saves more labor in the

washing of precipitates than any other form

of wash-bottle. The inlet tube is so small

that no appreciable evaporation of ammonia

occurs, nor does a rise in the temperature
of the laboratory result in an undesirable

washing of the working benches.—David
H. Browne.

[Original in Popular Science Mwe.]

ORDINARY ACTIONS OF OXYGEN.
BY GEORGE L. BURDITT.

In the year 1774, philosophers all over th< civil-

ized world were astonished by Dr. Priestley's < iscov-

ery of oxygen. It has rightly been called th t most

important discovery of that century, and r vailed

Newton's discovery of gravitation in the pre eding

century. Besides forming an epoch in the pi jgress
of learning, it put an end to old chemical th ories,

and at the same time laid the foundation of n odern

chemistry, furnishing a key to many of Niture's

secrets. But, while Newton's discovery is .insur-

passed in grandeur, Priestley's is more closely con-

nected with earthly affairs.

Oxygen is the most abundant of all the elements.

It composes at least one-third of the earth, one-

fifth of the atmosphere, and eight-ninths by ^veight
of all the water on the globe. It is also .1 very

important constituent of all minerals, anima.s, and

vegetables. Oxygen may be prepared in a \ariety
of ways. One way is to heat mercuric oxide in a

tube or retort. Mercury is soon condensed in the

coolest part of the retort, and a gas is liberated,

which may be collected over water : 2HgO=2llg-|-02.
It was by this method that Dr. Priestley discovered

the gas. A supply of very pure ox^'gen may be

obtained by the action of heat upon potassic chlo-

rate. A flask may be used to hold the chlorate, and
the gas may be collected in jars over water. When
the quantity of chlorate is large, the heat required
is apt to soften the glass of the flask in which the

chlorate is decomposed. It has been found that

metallic oxides, if mixed in a fine powder with the

pulverized chlorate in the proper proportions, cause

the expulsion of the gas at a much lower tempera-
ture, although such oxides do not appear to have

experienced any change during the operation.
Black oxide of copper or oxide of manganese are

the oxides generally used, but the resulting oxygen
always contains traces of chlorine. These are the

simplest ways of getting oxygen for experiments,

although many others exist.

Oxygen is a colorless, tasteless, and scentless

gas, a little heavier than air, (specific gravity
1. 1056), and only slightly soluble in water. It was
first condensed to a liquid by Pictet and Cailletet,

but the operation was quite diflicult. It refracts

light the least of any known substance. At ordi-

nary temperatures it possesses weak magnetic prop-
erties, but its susceptibility to magnetization is

diminished, and sometimes disappears temporarily,
at 325°. Oxygen has a strong attraction for other

elements, excepting fluorine, and enters into combi-

nation with them, forming a great variety of com-

pounds. With some elements it forms gases ; with

others, liquids ;
with others, solids. Some of these

compounds give up their oxygen with great ease,

while others do not. With one set of substances it

forms neutral compounds; with others, alkalies;
with still others, acids. With some elements it

forms nourishing food
;
with others, deadly poisons.

Mingled with one gas, nitrogen, it forms the air we
breathe ;

combined with another gas, hydrogen, it

forms the water we drink. It is necessary to the

support of all animal life, and hence was called by
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the old chemists "vital air;" but its action upon
the lungs is very violent if breathed undiluted for

any considerable time.

The distinguishing feature of oxygen is its great

power of supporting combustion. When, by any

rapid chemical action, light and heat are produced,

combustion is said to have taken place. Heat is

usually necessary to start the process, but afterward

the heat given out during the process is more than

enough to carry it on. In regard to combustion, all

bodies may be included in one of three classes :

1. Supporters of combustion; those whicfi, like

oxygen, allow bodies to burn freely in them, but do

not burn themselves.

2. Combustibles; those substances which, like

charcoal, actually burn in a gas of the first class,

when raised to the proper temperature.

3. Those bodies which, like sand, iron-rust, or

earthy bodies in general, neither burn themselves

nor support the combustion of other bodies
; they

may be made red-hot, but they do not burn.

The terms "combustible" and "supporter of

combustion" are, however, merely relative; for,

although hydrogen is ordinarily a combustible, and

oxygen and chlorine supporters of combustion, yet

these two last mentioned gases are quite capable

of burning when surrounded by an atmosphere

of hydrogen. All substances which burn in air

burn in pure oxygen with greater brilliancy. If a

glowing splinter is put into a jar of oxygen, it is

lighted and burns with a very bright light. Sub-

stances usually considered incombustible may burn

violently in oxygen. For instance, take a steel

watch-spring, coil it into a spiral, tip one end with

sulphur and light it, and put the spring into a jar

of oxygen. The spring burns with a dazzling light,

and scintillates beautifully. The combination of

oxygen with other elements is called oxidation, and

the products are called oxides. Combustion is the

combination of oxygen with another substance
;
so

that oxidation is really combustion, and vice versa.

The cases considered above are cases of rapid

combustion. At ordinary temperatures oxygen
often enters into combination so slowly that the

heat liberated is not perceptible (for oxidation

always causes heat). This is the case when iron

rusts in the air. This is called slow combustion;

but this slow combustion is always accompanied by

heat. A pound of iron will produce the same

amount of heat, whether rusted in air or burnt in

oxygen ; only in the first case it may take years to

develop this amount of heat, and in the second only

a few minutes. Under favorable circumstances oxi-

dation may become so rapid as to raise the tempera-

ture of a body to its ignition, when it bursts into

flame, producing what is known as spontaneous

combustion. This is especially the case in machine

shops or factories, if piles of tow, used for wiping

oil from machinery, or piles of oily iron-filings, are

left lying about for any length of time. Although

the combustible, or body which is burned, may
undergo such a complete change of form as to dis-

appear from sight, yet there is no destruction

of matter or loss of weight during combustion.

When a candle burns, it seems to be completely

destroyed, leaving only traces of ash. However, it

may be shown that there is no actual destruction

of the candle's components, but that they have com-

bined with a certain proportion of oxygen, forming

carbonic anyhdride and aqueous vapor; and these,

although invisible, really weigh more than the

original candle, the gain in weight representing the

amount of oxygen necessary to produce the change.

Metals oxidize more rapidly in a moist than in a

dry atmosphere. In the case of iron, the oxidation

goes through the entire mass; but with other sub-

stances, like lead and zinc, only a coating is formed

on the surface, which protects the parts beneath

from oxidation.

Slow oxidation is constantly going on around us,

although in such a quiet way as to be unnoticed in

most cases. Oxygen, existing free in the atmos-

phere, pervades everything, and shows an irresisti-

ble desire to possess everything. The decay of ani-

mal and vegetable matter is due to oxygen, which,

by its combination with them, breaks them up into

simpler substances. It is this slow oxidation which

rids the earth, the air, and the sea of their impuri-
ties—a sort of smouldering fire which consumes all

waste matter. Its slight solubility in water enables

it to remove impurities from below the surface

of lakes, rivers, etc., thus keeping the water pure.

The part played by oxygen in nature is of the

greatest importance. It is a sort of keystone in the

arch of chemical elements, holding them in their

proper places by the vast number of combinations

it makes with them.

Of the pra<!tical consequences of Dr. Priestley's

discovery, Prof. Liebig observes: "Since the dis-

covery of oxygen, the civilized world has undergone
a revolution in manners and customs. The know-

ledge of the composition of the atmosphere, of the

solid crust of the earth, of water, and of their influ-

ence upon the life of plants and animals, was linked

with that discovery. The successful pursuit of in-

numerable trades and manufactures, the profitable

separation of metals from their ores, also stand in

the closest connection therewith. It may well be

said that the material prosperity of empires has

increased manifold since the time oxygen became

known, and the fortune of every individual has

been augmented in proportion."

INDUSTRIAL MEMORANDA.
Paper Pulleys.—According to Le Genie Civil, a

French machine tool builder, M. Burot, of Angou-
leme, is turning out paper pulleys for power trans-

mission, based on the principle of the paper car-

wheel. The pulleys have metal hubs and arms on

which the soft paper mass is mounted and then

compressed. After drying, the paper pulley is

treated in a bath of linseed oil and resin to give it

greater resistance against the influence of moisture.

The pulleys are said to be very light and of low

price, and to have given excellent results in practice.

Tarred Pipes.—A simple and economical way
of tarring sheet-iron pipes to keep them from rust-

ing is as follows : The sections as made should be

coated with coal tar and then filled with light wood

shavings, and the latter set on fire. It is declared

that the effect of this treatment will be to render the

iron practically proof against rust for an indefinite

period, rendering future painting unnecessary. It

is important that the iron should not be made too

hot, or kept hot for too long a time, lest the tar

should be burned off. Hence the direction for the

use of light shavings instead of any other means

of heating.

Brick Estimates.—Ordinary bricks are about

eight inches in length, and, with the mortar joint,

about half that in width, so that each brick on the

flat will give a horizontal surface of about 32 square

inches, or 41/2 bricks will cover a square foot. As

ordinarily laid, there are nine courses to every 24

inches, or 414 to the foot. Four and a half courses

with 41/2 bricks to the course, will give 201/4 bricks to

the cubic foot. Waste, cutting, and closer joints

will easily require an allowance of 21 bricks per

cubic foot, which will be found a very convenient

figure for estimating the number of bricks required

for a wall of given height and thickness, as it thus

becomes unnecessary to find the cubic contents

of the wall, but merely to multiply its face area, or

the product of its length and height in feet, by
seven-fourths of its thickness in inches, which, as

the thickness is always some multiple of the four

inches, is a very simple process.

An Honest Gas Meter.—In view of the difficulty

experienced by the general run of gas consumers in

checking their gas bills against their meter register,

an English inventor has devised a cash value indi-

cator for gas meters. This consists of a dial placed
on the front of the meter, and having around its

edge figures, each representing 100 cubic feet of gas,

from zero to 1,000. Under each of these figures is

the cost of the amount" of gas represented by the

figures at a stated price per i ,000 feet. The quantity
consumed is indicated by a pointer, which is worked
from the ordinary indicator of the meter, and after

1,000 feet'of gas have been used this is indicated on

another dial within the priced one
;
the pointer then

going on to indicate a second 1,000, and so on. The
dial is made of cardboard, and should the price

of gas vary, the dial will 'have to be removed and

replaced by one showing the altered price. It is

conceived that this arrangement will lead to the

use of gas by many small consumers who distrust

gas meters because they cannot understand them,
and who doubt the correctness of gas bills because

they cannot check them.

White Lead by a Wet Process.—The older

methods of producing white lead by the vinegar and

fermentation process occupy a long period, and sev-

eral methods have been in vogue to produce it in

shorter periods. Recently Professor Maclvor has

devised a method which has been developing gradu-

ally into larger proportions, and proves a success,

not only as to product, but also as to producing it

as a commercial commodity, the cost of it being so

reasonable as to permit it to come into active com-

petition on price as well as quality. The process is

as follows : Washed litharge is placed in a suitable

tank, to which a solution of ammonium acetate is

added, with constant stirring for six hours, and then

allowed to settle
;
after which the liquor is transferred

to a second tank, where it is treated with carbonic

acid gas. Tlfe pulp of lead carbonate has the mother

liquor extracted, is then treated by washing until

freed from all traces of ammonium acetate, when it

is dried and ground. The product is said to be per-

fectly white, a pure carbonate of fine texture, while

economy of time is great, the entire pr»cess occupy-

ing but a few hours. The ammonium acetate is

recovered and is repeatedly used.

PRACTICAL RECIPES.

Stencil Ink.—Use shellac 2 oz., borax 2 oz.,

water 25 oz.,.gum arable 2 oz. Color with fine

lamp-black, to desired consistency. You may use

turpentine and lamp-black with a little linseed oil,

or even glue and water with lamp-black.

A Good Paint for shingle roofs, that can be

be applied cold and^dries quickly, can be made as

follows : One barrel of coal tar, ten pounds of as-

phaltum, ten pounds of ground slate; mix by the

aid of heat and add two gallons of dead oil.

Photographic Films.—The composition of the

films now so popularly used is said to be 9,000 grains

of soluble cotton, 5,400 grains of camphor in 112

ounces of methyl-alcohol, 2S ounces of fusil oil, and 7

ounces of amyl-acetate. This solution is spread

upon a " coated table" (a table which has had a

solution of ozokerite in benzine poured over it and

the latter evaporated) by means of a special sprink-

ler; the film should not be over 3-1000 to 5-100O

inch thick. After washing the film with a weak

solution of sodium or potassium silicate it is dried

and then coated with emulsion.
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me Out-Door CUorld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

The Agassiz Association was established

for the purpose of training its membei-s' to

observe closely, and to think clearly and inde-

pendently. It deals with the natural sciences

in fl natural and scientific manrter, placing

objects in the hands of all students, and

neglecting books, except when used as guides
to personal work. All its courses are op-

tional, and all its work is voluntar}'. The
Lssociation has adhered to this plan from the

eginning, fifteen years ago, when it was not

popular as now, and, as a consequence,

^as become recognized as an important factor

American education. The good results

its work are becoming increasingly appar-
it now that those who joined it in youth are

jming to the years of maturity. Its mem-
ers have furnished and will furnish many
Editions to the roll of teachers of science,

jllege professors, chemists, engineers, phy-

:ians, and electricians. Each week brings
letter from some young man, who, having
lined his first impulse and training in the

jigassiz Association, is now about to enter

kpon a life of extended service in a school,

jllege, laboratory, or professional office. A
few days ago, a young man called at the

resident's office to express his gratitude for

ie benefits he had received from the Agassiz

fAssociation. He said: "Personally, I am

reatly indebted to the A. A. I am on my
ray to Boston, where, through my connection

"with the A. A., I have obtained a position

^ith a prominent professor of mineralogy, to

assist him in the care of his specimens. At
lie same time, I shall study at the Evening

ligh School, and fit myself for entrance to

^the Institute of Technology. For this oppor-

iinity, and for the little I know of science, I

km wholly indebted to the Agassiz Associa-

Bon, and you may be sure I shall always
irork for its interests. In a curious way my
Chapter in Bufialo gains by losing me

;
for

By success has made the advantages of mem-

ership in the Agassiz Association so evident,

bat no less than four young men have, on

tthat account alone, been led to ajsply to our

feChapter for admission."

Since this pleasant visit,
—which is only

one of scores of a like nature,—we have

received a letter from Fitchburg, Mass., say-

ng: "The President of our Chapter is in

^.mherst Agricultural College. //e would

\evcr have been there had he not been a

tember of the Agassiz Association."

4«>

A LETTER from a young man in New
Jersey, wiio has been a member of the A. A.
3r several years, brings the news that, having

made one of the finest archasological collec-

tions in the State, he proposes to present it to

the Historical Society of his county, and,

moreover, that he is going to erect a fine

building, one floor of which he will freely

give to this society for its meetings, library,

and museum. And yet this young student is

not quite "of age." He promises to con-

tribute several thousand dollars towards a

fund for the Agassiz Association, as soon as

he shall become twenty-one and the controller

of his own estate. Thus our Association,

like a mother having " nourished and brousht

up children," may hope, in her turn, to

receive from them a large measure of filial

gratitude, affection, and care.

In connection with this subject, it may not

be out of place to state that the Agassiz
Association has never yet, during its fifteen

years of life, received so much as five dollars,

either as a gift or bequest. It will continue

to live and work in the future, as in the past,

with no assistance from without, if need be
;

but it often seems not wholly unreasonable to

hope that its- quiet, but wide-reaching influ-

ence for good, and its manifest power in

educating and inspiring young men and

women, may attract the attention of some
man or woman desirous of linking his or her

name with a beneficent institution, and that

from some unexpected source a liberal endow-
ment may be received, which will relieve the

society from the embarrassment, and esjaecially

from the limitations, which attend an empty
treasury. It is a significant fact that the

Agassiz Association has never had a treas-

urer. This paragraph is thrown out upon
the waters plowed by the keel of Popular
Science News, with the hope that it may
return after a few days !

<>
But the question of endowment may safely

be left to take care of itself. There will

always be generous men who will give of their

abundance to such institutions as seem to them

most worthy. One selects some distant mis-

sionary field ; another gives to some poverty-
stricken or to some very wealthy college ;

another, to a society for the prevention
of docking horses' tails

; and when the Agas-
siz Association shall have proved that hy the

training of young men and women in habits

of intelligent observation, patient, thorough

work, and manly thinking, it deserves a place

among the beneficent institutions of the land,

it will un3oubtedly receive its due share

of recognition at the hands of philanthropists
and at the pens of testators. We wish now

simply to invite all those who are interested

in any bright young people, or in any depart-
ment of natural science on their own account,
to join the Agassiz Association and induce

their friends to join, and test its methods and

prove its advantages for themselves. It costs

nothing to make the experiment.

AWARD OF THE PRIZE.

As previously announced in this journal,
the editor of the Popular Science News,
appreciating the good work of the Agassiz
As,sociation, and desiring to emphasize the

importance of its plan of leading all its

members to use their own eyes and fingers,
offered a fine Bausch & Lomb microscope as

a prize for the best set of "Notes of Personal

Observations" made during the summer now
clo.sed.

The papers sent in competition have sur-

passed all expectation in the matter of excel-

lence, and the task of deciding which one is,

on the whole, the best, has been one of unusual

difficulty. It is always hard to award a prize,
and the statement that a "decision has been
macte after gj-eat hesitation," etc., is as thread-

bare as a boy's knees in marble-time. Yet it

usually happens in contests of this kind that

two or three papers stand out at once from
the mass, marked by evident tokens of supe-

riority. The difficulty usually comes in decid-

ing between two or three. But in this case,
no less than half a dozen papers are so nearly
equal in merit, and at the same time so utterly
different in topic and method, that no com-
mittee has ever been more grievously per-

plexed.

With this premise, the microscope is hereby
awarded to Mr. J. E. Walter, Secretary
of Chapter 834, Peru, Indiana. Honorable
mention is awarded to each of the following :

Theodore G. White, Secretary Chapter 949,
New York, N. Y., (Z) ; Amadeus Grabau,
Secretary Chapter 551, (Corresponding Geo-

logical Chapter), Buffalo, N. Y., (E) ;
Dr.

Mary D. Hussey, Chapter 652, East Orange,
N. J., (C) ; Mrs. Sarah S. Fuller, Chapter
27, Boston, (B) ; Mrs. A. C. Whitcomb, Mil-

waukee, Wis.
; Mary E. Cherington, Chapter

591, Boston; and Willard N. Clute, Bing-
hamton, N. Y.

We shall give selections from nearly all the

papers entered in competition for the prize,
and this month present the following from
the note-books of Messrs. Grabau and Clute,

intending to give the whole or a part of the

winning paper in some later issue.

GEOLOGICAL OBSERVATIONS — SUMMER
OF 1890.

BY AMADEUS W. GRABAU,

UUKFALO, N. Y.

An Underground Water-course.—Although I

had often heard of streams which follow their beds
for some distance and then suddenly disap;)ear, I

never had an opportunity to examine one of these
streams myself, until recently I came upon one quite

unexpectedly. While out on a botanical excursion,
in the northern part of Buffalo, searching ibr tlie

rare Epipactis, along the banks of Skajauqu,- da (or
Conjockedy) Creek, my attention was called to the
stream, which, shortly after entering Forest Lawn
Cemetery, disappeared in a crevice in the rocky bed.

Upon closer examination, the following interesting
facts were disclosed : The bed of the stream is



168 POPULAR SCIENCE NEWS. [November, 1890.

composed of the limestone of the water lime group

(in this locality the highest group of the Silurians).

The rock is crossed by two sets of vertical seams, or

joints, crossing each other at right angles. The

planes of these fissures are from a quarter of an

inch to half a foot or more apart, the fissures being

usually filled by sand or other loose material. Into

one of these fissures the stream falls, and the bed

of the creek, for nearly a quarter of a mile from

here, is completely dry, save for a few pools of stag-

nant water. The creek makes a circuitous bend to

the right, but the water takes a shorter underground
course. On examination of the bed further down,

we found it again filled with water, and a closer

examination disclosed a current in the stream. The
water might have remained here from the spring

floods—but where did the current come from.? This

question we were determined to solve. Cautiously

making our way up stream, and closely inspecting

the banks, we soon found its origin. From the

right bank, and out of the crevices on the right

side, the water issued, spring-like, in §reat quantity.

At every step, springs issued, flowing from the

bank, and welling up out of the crevices with such

force that everything placed into them was again

brought up by the water. These springs we traced

nearly to the bend of the stream. Examining the

left bank, we found it completely dry, and no water

issued from the crevices on this side. This clearly

proves that the water, after disappearing near the

bridge, finds its way underground, saturating the

rock down to the impervious shale bed, and issuing

again, at a lower level, from the rock, filling its bed

anew. The water does not follow the course of its

former channel, but takes a more direct course. It

does not all appear again ;
some of it continues its

underground course, and probably issues with the

drain of the surrounding country, at the foot of the

terrace, five miles to the north.

Formation of the Upper Falls of the Gene-
see River at Portage. (A vacation study.)

—
Probably no portion of the Genesee River is more

interesting to the geologist than the dry gorge

extending from Portage to Mt. Morris, in which

are situated the three celebrated Portage falls.

Attempting to trace the history of this gorge, we
must go back to the Ice Age, when the world was

locked in the cold embrace of glaciers, which have

wrought such a change in its appearance. Like

many others, the ancient channel of the Genesee,

from Portage to Mt. Morris, was closed by a deposit

of drift. The closing of this channel, of course,

caused the Genesee to fill its bed to overfiowing, and

the valley south of Portage was transformed into a

lake. The Genesee continued to carry its waters

into this lake, which they filled to overflowing, thus

being compelled to seek an outlet at the lowest

point, which seems to have been just to the left

of the old gorge. Flowing along this new bed for a

short distance, the river met with a portion of the

old valley, which had been cut off from the main

valley by an immense clay deposit nearly 300 feet in

depth. This valley, if not already filled by the

waters of the melting glacier, was now filled by
the waters of the Genesee. Of course, this valley

was soon filled to the same height as the first one,

and the constantly accumulating water again had to

seek an outlet, and they continued their way to Mt.

Morris. As the glacier receded northward, it filled

all the valleys to the north with its waters,—Lake

Ontario, we krK)w, was also raised to a higher level
;

—and thus we had a continuous chain of lakes con-

nected by the Genesee. The elevation at Portage,

however, is by far greater than the highest elevation

that Lake Ontario ever attained, and, consequently,
a considerable current existed between these two

points. As soon as Lake Ontario subsided ever so

little, the current which carried the waters from

Lakes Portage and the other lakes into it, com-
menced to wear down the rock. As, however, the

distance between the two Portage lakes was but

small, and as both were of a similar elevation, no

current—or but a very weak one—could have existed

here. The second Portage lake must have been

more rapidly drained than the first one, as more
water was carried down to Lake Ontario than could

possibly have been brought in by the Genesee,
whose entire bed resembled a lake, probably to near

its source. As soon, therefore, as the second Portage
lake subsided,—in consequence of the lower channel

being worn down faster by the rapid current,—a fall

came into existence opposite Glen Iris of today,
which carried the waters of the first into the second

lake
;

and thus the upper falls at Portage were
created first. The first lake subsided slowly, as

testified to by its beaches. When it was totally

drained, its bed was still much higher than the

former level of the river, it having received a con-

siderable deposit of sand, gravel, and clay; and
hence the upper falls of sixty feet today carry the

water but to the level of its pre-glacial bed.

NATURAL HISTORY OBSERVATIONS-
SUMMER OF 1890.

BY WILLARD N. CLUTE,

BINGHAMTON, N. V.

With us, the first days of May were made mem-
orable by the presence of an unusual number
of warblers. Several cold storms north of us

served to hold the advance birds in check till the

main body arrived. Warblers were everywhere,

especially in open, deciduous woods. The most

prominent of these were the summer yellowbird,

golden-crowned thrush, Maryland yellow-throat,

redstart, and the yellow-rump, black-throated blue,

black-throated green, blue yellow-backed, chestnut-

sided, bay-breasted, Blackburnian, and mourning
warblers. The last five were first noted this year.

By the first of June all these, save the yellowbird,

redstart, golden-crowned thrush, yellow-throat, and
black-throated green warbler, had gone further north

to breed.

During May and June the green heron was heard

in the swamps, making a'peculiar choking noise,

which sounded like "cow-wow." It may be exactly

expressed by drawing in the breath with a rasping
noise in the throat, at the same time pronouncing
the word. Occasionally the noise is heard from the

bird in flight. It seems to be a sort of call-note,

and, if given when the herons are in the mood, it

will be taken up by one after another, and go the

rounds of the swamp.
About the middle of May I found the painted

trillium in blossom. It is a rare plant with us,

being found in only one wood within a radius

of five miles. It may be distinguished from the

white trillium, which it resembles, by the deep

purple lines on the inside of the corolla, and by the

leaves, which are petiolatf
in this variety, but sessile

in the others. The mealy bell-wort, the rarest of its

genus here, was discovered in the woods on a

southern slope. It gets the "mealy" part of its

name from the fact that the inner surface of each

petal is covered with shining yellow grains, some-

what resembling meal. This is the only one of the

bell-worts having a perfume. It is strong and

sweet, and resembles that of the lily-of-the-valley.

When the lupine began to blossom, I noticed a

curious alternation in the colors of the flower,

which is shaped like a pea blossom. The lower

petals are invariably blue ;
the two upper ones are

of the same color, but darker, except the front (or

anterior) half of each, which is either white or

deep pink. Neither color predominates, but both

appear, not only on the same plant, but in the same
raceme. The flowers are faintly fragrant. Tlie

Mitchella, or partridge-berry, and the bluet,—both

madder-worts,—usually have regular four-parted
flowers

;
but this year they were found with five,

six, and often seven petals. I found patches of the

Mitchella, yards in extent, in which this variety was
the rule and not the exception. The stamens, which
are borne on the corolla tube, always equalled the

petals in number.

A heavy h«il-storm on the fourth of June showed
two forms of hailstones : globular, and round and
flat. The flat ones, which were the larger, were

nearly transparent, and in their structure presented

exactly the same light lines that may be seen in a

cup of water frozen solid. The round hailstones,
while often clear, were usually partly white, like
" snow-ice."

The next day I found an oriole's nest and five

eggs not ten feet from the ground. Contrary to

all rules of oriole nest-building, the nest was sus-

pended from some little twigs which grew from an

upright limb, instead of out on the tips of a long
branch.

In June certain fields hereabouts were bright with
the blossoms of two plants that have escaped from
cultivation. They are the high cinquefoil and the

musk-mallow. They were found in only a few

fields, but there they fairly ran riot. I found and

analyzed the true forget-me-not, which grows wild
in wet places. The flowers are very small, but
remarkable for their color, which is one of the

purest blues in nature. The Medeota in blossoming
showed some curious ways. From the center of its

top whorl of leaves spring several small greenish-
white flowers. These, when open, are deflexed

beneath the leaves; but, when the petals have
fallen, the peduncles straighten out, lifting the

ovaries above the leaves again, where they ripen.
In this position, the round ovary, tipped with the

three long red stigmas, looks not unlike a dumpy
spider, minus half of its legs. In August a crimson
flush creeps outward from the stem nearly to the

middle of the upper whorl of leaves.

On July flrst a rare hawk-weed was found. It is

not mentioned in the botanical works of either

Wood or Gray. I think it is the Uieracium aurian-

tiacum of which John Burroughs speaks in the

Century for June, 1887. The plant is densely hairy,
and the orange-red blossoms rise on a slender stalk

from a rosette of leaves flat on the ground.

While paying a visit to Three Lakes, Pa., I

noticed an interesting step in land-making. At
one end of the upt>er lake appears a level stretch

of what seems to be firm land; but, upon examina-

tion, this is found to be a mass of floating vegetable

matter, on which grass and weeds grow, the racemed

loosestrife being especially abundant. Although
floating, this stratum is thick enough to bear a

man
;
but it trembles perceptibly at every move.

A pole may be thrust through this stratum, and

down through three or four feet of water and mud
to the bottom.

Upon opening the pointed bud at the crown
of the trillium"s rhizome, in August, I found the

preparations for winter nearly completed. This

plant does not blossom till May, and yet the flower

was complete ;
even the stamens could be seen with

the naked eye. The Erythroniiims and spring
beauties had gone still further, all trace of them

having disappeared from the surface of the ground.

Digging down, I found them. The spring beauty's
life is wrapped up in a round, flat tuber, from the

edges of which the stems will ascend. The Ery-
thronium will rise from a small bulb, which is now
buried deep in the earth.
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îHtlN the September issue of the Science

^^Hew's we made answer to a correspondent

regarding the so-called horse-hair snake, or

Gordhis, which, according to a common

belief, is formed from a horse-hair when im-

mersed for some time in water. Of course

a Gordiiis could no more be generated by

soaking a horse-hair in water than could

anotlier horse, and we supposed that this

childish superstition was beneath the con-

sideration of anyone ; but we were both sur-

prised and interested to receive a letter from

a reader of the Science News, evidently a

person of superior intelligence, which stated

that the writer had personally obsei-ved this

change, and referred also to two other per-

sons who were prepared to testify to the truth

of this wonderful transformation. The writer

says :

A portion of the tail of a horse which was cut

off was cast into a pond. In due time someone,
from motives of curiosity or otherwise, was led to

examine it, and to his astonishment, although the

hairs retained their original connection, they had

each one become a snake. It attracted considerable

attention at the time. The hairs I used to experi-

ment with seemed to be covered with a kind

of gelatinous substance by the time they assumed

motion, which, however, was easily scraped off, and

the hair assumed its original appearance. I think

the transformation would not take place in running
water, but am not sure, as my experiments were

confined to a frog-pond.

tlons, and if they can bring forward absolute
|
authority which has given its approval to this

proof of the direct change of a horse-hair 1 remarkable departure from the ordinary type

into a Gordius, they may be sure that we
shall only be too happy to publish the fact,

and recompense them liberally for their

trouble.

of vessels, we should have many doubts of its

success.

The above is also a good illustration of the

defective training given by our modern sys-

tems of education. How is it possible for

persons who have spent years in the training

of their intellectual faculties, to fail so con-

spicuously in the comprehension of one

of the simplest occurrences in nature.? The

trouble seems to be that little or no atten-

tion is given in our schools to teaching the

pupils to observe accurately, or reason cor-

rectly upon the observations which they have

made. Their minds are fed, or rather stuffed,

with as many statements and facts from text-

books as they can be made to retain, all of

which must be taken for granted, with the sole

intention of their reaching a certain "per-

centage" or passing that relic of medieval

barbarism, an "examination." If the pupils

of our schools were encouraged in an inde-

pendent habit of thought, and taught to

observe and reason correctly before every-

thing else, they would be much better fitted

for the succeeding years of their life, and

could afterwards pursue such special branches

of knowledge as they should find necessary

or agreeable, to much better advantage. It is

in this direction that the Agassiz Association

does its best work, particularly as there is no

better way possible for the development of

the qualities referred to above than by the

study of Nature.

"Low water" is not infrequently given as

the cause for certain steam-boiler explosions,

the usual theory being that when the water

in a boiler is allowed to fall below the proper

level, and the plates or crown-sheet become

overheated, the admission of cold feed-water

into such an overheated boiler causes so

great and sudden a development of steam that

the boiler is unable to withstand the strain.

Certain experiments recently made in Eng-
land seem to show that these views are incor-

rect. These experiments were made directly

upon a working boiler, the investigators being
sheltered in a bomb-proof structure near by.
It was found that the sudden introduction of

cold water into an overheated boiler did not

cause a sudden rise of pressure, and although
in some cases the pressure was slightly raised

at first, it always fell immediately afterwards,

and often the pressure was lowered at once

upon the admission of the cold water. The
writers of the report even think that it might
be advantageous in cases where the water has

been allowed to get very low, and the furnace

crowns to become heated, to turn on the feed,

though they hesitate, in the present state of

knowledge on the subject, to recommend such

a proceeding. The safest plan, however, is

not to let the water get below the proper

level, and thus avoid the necessity of repeat-

ing the .English experiments with possibly
different results.

This letter is a good illustration of the

vitality of many old superstitions which have

come down to us through an unknown num-
ber of generations, and also of the defective

and misleading observations likelj' to be

njade by those not particularly trained to

such work. The Gordius resembles a horse-

hair; what could be more natural, they rea-

tson, than that it really is a horse- hair endowed

iwith life by immersion in water.'' A horse-

hair imriiersod in a frog-pond for a consider-

able time vvc'uld undoubtedly become covered

irith "a gelatinous substance," and it is,

Iperhaps, no: impossible
— though very im-

Jprobable
—that certain small animals might

lalso become attached to it in sufficient num-

pbers to cause it to move in the water
;
but

ffive minutes of careful observation would

^have shown that this was the case, and the

Ifriends of our correspondent might have been

tspared the strain upon their credulity neces-

sary to the acceptance of such a modern
. miracle. If any readers of the Science

News still believe such a transformation to

be possible, we recommend them to try the

experiment for themselves under test condi-

At the meeting of the Iron and Steel In-

stitute of Great Britain recently held at Pitts-

burgh, Pa., Sir Nathaniel Barnaby described

a new type of steamship, which, if it ever

comes into general use, will bring about a

revolution in the freight carrying trade.

Briefly stated, it is proposed to build an

iinmense vessel, or rather floating island,

of steel, 1,000 feet long, 300 feet wide, and

26 feet in draught. The size, however, is

not the greatest departure from ordinary ves-

sels, but the proposed method of stowing' the

cargo, which is, to say the least, unique As

so large a vessel could not be brought up to

any wharf to receive a cargo, it is proposed
to place it on lighters, or scows, and float

them out to the boat as it lies in the harbor
;

but, instead of transhipping the cargo in mid-

stream, certain compartments of the steam-

boat are to be flooded with water, and light-

ers, cargo, and all are to be simply floated on

board and carried to their destination without

breaking bulk. The new pattern of steam-

ship will be, in fact, a locomotive dry-dock,

and, if it proves practicable, will doubtless

eflect a great saving in the expense of re-

handling- freight ; but, except for the high

There is really nothing mysterious about

most boiler explosions. Given a pressure

of steam greater than the weakest part of the

boiler can withstand, and no other conditions

are necessary to produce the brilliant, but

unsatisfactory phenomena of an explosion,

and it is unnecessary to call in the aid of low

water, the spheroidal state, electricity, chem-

ical decomposition, or any other doubtful

cause. The temptation to overload the

safety-valve is a strong one with many en-

gineers, and will account for many of these

occurrences. We have heard of a locomo-

tive engineer who chained down the safety-

valve of his engine, because the noise of the

escaping steam annoyed him while at dinner
;

and in our own experience we once found the

man in charge of a stationary boiler vainly

trying to stop the escape of superfluous steam

by opening the "blow-out" cock, after an

unsuccessful attempt to take out the check-

valve in the feed-pipe. Many boiler explo-
sions would cease to be "

mysterious" if there

were any means of opening up communica-

tion with the ghost of the former engineer.

It was for many years an accepted belief

of ethnologists that the Aryan race, the pro-
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genitors of the modern inhabitants of Europe,

originated in the highlands of Central Asia,

thence emigrating in successive waves to the

countries Iving to the westward. Since the

discovery of the connection between the lan-

guage of the Finns and the ancient Sanskrit

tongue, this belief has been greatly shaken,

and numerous theories have been advanced

concerning the origin of our race, the last

one being that our "old homestead" was sit-

uated in the southern part of what is now

Russia. The question is a difficult one to

settle, and it seems as if we inust finally

admit that the beginning of our race was so

far back in the pre-historic ages that it is

impossible to discover its source. We know

that man has existed for tens, if not hundreds

of thousands of years,
—a period compared

with which our oldest records are but as

yesterday. Constant movements of popula-

tion must have been going on during the

greater part of that time, and, instead of

accepting the ancient Aryans as the founders

of our race, we should take pride in possess-

ing a pedigree so long that its beginning is

lost in the fogs and mists which accompanied
the close of the glacial period.

THE MEASUREMENT OF MINUTE
FORCES.

With the increased attention now being

given to the study of physics, the measure-

ment of the most minute natural forces has

become an important matter. The weakest

currents of electricity
—even those developed

by the beating of the heart—can be trans-

formed into mechanical movements, and their

existence made evident, to the senses. Even

the infinitesimal difference in the force of

attraction of gravitation between an empty
hall and one with an audience assembled

therein, can be made perfectly visible to the

audience itself

The general principle upon which all these

measurements depend is that of the torsion^

or twisting, of a fine thread or fibre, to which

a small mirror is suspended. A ray of light

is thrown upon the mirror, which reflects it

upon a screen. Any force, therefore, which

moves the mirror in the slightest, is at once

shown in a greatly magnified degree by the

movement of the spot of light upon the

screen. It is like applying power to the

short end of a lever, only in such a case our

lever is a ray of light, without inertia or

weight, and moving without friction.

It is evident that the finer the thread by
whiclr the mirror is suspended, the more

sensitive it will be to the action of forces

tending to twist it, and a perfect means

of suspension for the mirror has long been

sought after by physicists. Fine hairs were

at first used, but even they were too large,

and offered too much resistance to the forces

under investigation. Fine metallic wires were

tried, and the much finer thread spun by the

silkworm. Glass was drawn out into micro-

scopically fine threads, which served a good

purpose, the principal objection being their

somewhat imperfect elasticity, which pre-

vented them when once twisted from return-

ing to their original position. A comparison
of these different fibres with the quartz

threads referred to below is shown in the

engraving. They are, of course, greatly

magnified, each of the smaller divisions on

the scale representing a hundredth of a milli-

metre, or 1-3500 of an inch.

In the threads of quartz, first produced by
Mr. Vernon Boys, we have a substance

which is not only perfectly elastic, but is

unaffected by atmospheric changes, and is

strong enough to support a considerable

weight, while the threads can be made much
finer than anything formerly produced. They
are made by shooting from a little bow an

arrow consisting of a straw, which has been

previously attached to a small cylinder of

quartz, one end of which is fused by the oxy-

hydrogen blowpipe just before shooting off

the arrow. As tlie arrow flies through the

air it draws out a thread of quartz of an

inconceivable fineness, and so light that it

will float in the air. Some of these fibres

have been estimated to be less than one mil-

lionth of an inch in diameter, or, to give an

idea of their fineness, if a cubic inch of quartz

was drawn out into such a thread, it would

reach 65S times around the world.

The size of thread, however, most used in

actual work is about 1-10,000 of an inch in

diameter, and is ten thousand times more

sensitive to a force of torsion than the finest

glass threads ever made. With such a quartz

threatl, Mr. Boys has shown directly to a

large audience the attraction of gravitation

exerted by spheres of lead of two pounds in

weight upon smaller spheres weighing fifteen

grains. This attractive force is calculated to

be less than a thirteen millionth of a grain,

and it is believed that it will be possible to

measure a force two thousand times more

feeble than this.

These figures, although incomprehensible,
are real, and, like the wave lengths of light,

or the chemical molecules and atoms, stand

for actual and definite mathematical relations.

Their contrast with the magnitudes of the

celestial bodies and spaces, which are the

study of the astronomer, is most marked, and

leads us noH: only to admiration and wonder at

the construction of the universe, but also at

the capabilities of the human mind which

can conceive, and even, perhaps, imperfectly

comprehend, such extreme manifestations

of weight, mass, and energy.

THE HIGHEST SCIENTIFIC STATION
IN EUROPE.

The accompanying illustration (from La

Nature) gives a view of a cabin, erected

during the past summer, at a point near the

summit of Mont Blanc, at an elevation of

13,300 feet above the sea. It is divided into

two rooms, one of which is intended for the

use of parties' on their way to the summit,

while the other is a well-equipped meteoro-

logical observatory, supplied entirely with

self-registering instruments, which only need

attention once in fifteen days ; and it is

intended to visit the observatory at such an

interval during the summer months. Of

course, in the winter the cabin is inaccessible

to everyone.
In point of altitude, the Mont Blanc

observatory is slightly less than that of the

signal station on Pike's Peak, Colorado,

(14,147 feet), and the latter possesses the

great advantage of being occupied all the

year round. Owing to the favorable climatic

conditions, the ascent of Pike's Peak is ex-

tremely safe and easy, and a matter of daily

occurrence, while, ^s is well known, only the

most expert mountaineers can gain the sum-

mit of Mont Blanc, and even then at a con-

siderable risk of danger to life or limb.

This cabin was erected under the auspices of

M. J. Vali-ot, of the French Alpine Club,

and was accomplished in the face of almost

insurmountable difficulties. Everything con-

nected with the building had to be carried on

the backs of men from the village of Chamo-

nix in the valley below. The boards and

other materials for the construction of the

cabin made up one hundred and twelve

loads, while the furniture, instruments, etc.,

required ninety additional journeys to trans-

port up the mountain. Six weeks were

required to deliver the materials, and on

the 25th of July M. Vallot, with five car-

penters and two guides, went into camp in

the snow on the mountain and commenced

work.

Notwithstanding the great cold, satisfactory
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progress was made. In two days the founda-

tion was laid, and the next day the frame was

raised and tlie boards nailed on. Unfortu-

nately, three of the workmen had already

succumbed to the " mountain sickness" and

returned to the valley, while a threatened

storm rendered it necessary for the whole

party to follow them. M. Vallot had brought
with him a bag of oxygen gas, and it was

found that inhalations of this were of great

service in overcoming the weakness and pros-

tration due to the rarefied air of the high
altitude. One of the workmen was so com-

pletely overcome that he was unable to move,
and would, perhaps, have perished but for

the aid given by this stimulating element.

On the 31st of July, the storm having

passetl, the party, accompanied by Mr. Law-

rence Rotch, of the Blue Hill Observatory,
near Boston, returned to the mountain, and

completed the building, by covering the

planks with tarred felt, erecting a lightning-

rod, and strengthening the walls by heaping
stones around them. On the 2d of August
the work was completed, and the next da}-

the party descended to Chamonix, where they
received a most enthusiastic ovation.

On the 17th of August, M. Vallot, with

MM. Janssen and Durier, spent three days
in the observatory, where they were detained

by a terrible storm, which the building with-

stood without injury. The wind was esti-

mated to blow at the rate of over 200 miles

ari hour. The barometer varied a quarter
of an inch within two minutes, and every-

thing in the camp outside—including two

camp bedsteads and a can of oil—was blown

completely oft" the mountain and carried to

great distances.

Both mountain-climbers and scientists owe
a debt of gratitude to M. Vallot, through
whose enterprise this station has been erected,

which will not only add much to the safety

and comfort of future visitors to the summit,
but will undoubtedly greatly increase our

knowledge of the meteorological conditions

of these elevated and often inaccessible re-

gions. «
TitE sun's distance, as stated by Prof, llarkness,

an American member of the Transit of Venus

Commission, is 92,455,000 miles from the earth,

with a probable error of 123,400 miles.

fOriginal in Popular Science News,]

BRIEF STUDIES IN BIOLOGY.

BY PROF. JAMES H. STOLLER.

VI.

THE SNAIL.

The sixth sub-kingdom of animals (and the last

of the primary division Interiehrdta) is the Mollusca.

The word is derived from the Latin mollis, soft, and

has reference to the soft, fleshy bodies of these

animals, leaving out of account the exterior shells

possessed by most members of the group. The

most commonly known molluscs are the snail, slug,

oyster, clam, mussel, etc. For our study we choose

the snail, as a representative molluscan animal, and

one that can everywhere be easily obtained for

examination. Any common species
—whether of

those living in water and so abundant in all ponds
and streams, or those found on land—is suitable for

observational study.

We may begin by noticing the most striking

external feature, the shell. There is no class

of animals which have a more perfect protective

armor than the snails. In the combat for existence,

which is the common lot of all living things, and

has been in all time past, the manner of warfare

among the snail tribe has been solely one of defense ;

and they have come to possess, as an outcome of an

evolution toward the perfect, an armor of defense

that is without defect. It is not surprising, there-

fore, that the snail class has fared well in the race

for existence, and has been, since early geologic

times, one of the most persistent types of animals.

The shell consists of carbonate of lime, and is

formed by secretion from a portion of the integu-

ment called the mantle, receiving this name from

the fact that it surrounds the internal organs. The
shell grows by additions at the mouth, so that the

oldest part is at the summit, or apex, of the spiral.

If the shell becomes broken, the snail mends it by a

fresh secretion. At the approach of winter the

animals creep into the soft earth, and, having drawn

their bodies into the shell, secrete a thick fluid,

which hardens into a firm crust that closes the

mouth of the shell. This crust is permeable to air,

so that snails carry on—like all animals that hiber-

nate—a reduced respiration during the winter.

Passing now to the examination of a living snail,

as the animal appears while in the act of creeping

about, it is to be observed that there is a distinct

head-end to the body ;
that is to say, there is an

anterior portion, at which the mouth is situated,

and which bears sense-organs. If it is the common
land-snail {Helix albolabris) we are examining, two

pairs of organs of sense will be noticed. These are

the tentacles, commonly called the "
horns," serving

as organs of touch, and a pair of eyes, borne at the

ends of stalks. Further evidence that the snail is

entitled to be ranked as a cephalous, or head-bearing

animal, is afforded by dissection, which shows the

presence of a mass of nerve-ganglia at the anterior

end, above the gullet, from which pass out nerves

to the tentacles and the eyes. While it is objection-

able to call this mass of nerve-cells the brain, since

the term connotes a mentality higher than that

which can be ascribed to the snail, it yet corresponds
in general position and—it can scarcely be doubted
—in functions, as the seat of sensations, to this

organ in the higher animals. We shall not err in

saying that snails are animals of a high order

of development—surpassed only by those possessing
a vertebral column and dorsal nervous system, form-

ing the great sub-kingdom Vertehraia. The snails

are markedly higher in organization than molluscs

of the type of the mussel or clam, whose bodies

show no difterentiation into a head and posterior

region.
-

The manner in which locomotion is eflfected by
the snail is worthy of notice. It will be observed

that it possesses a broad, fleshy, creeping-disc, and

that by muscular movements, taking place from

before backward, the body is slowly dragged along.
The integument of the disc is supplied with numer-

ous secreting glands, which discharge a slimy'fluid,

the use of which appears to be to lubricate the sur-

face over which the animal is creeping.

Further examination of the living snail is difficult,

because, upon being handled, the body is immedi-

ately withdrawn into the shell. But a living snail

can always be made to crawl out of its shell by

placing it in water which has been boiled, and thus

deprived of the air contained in it. The jar con-

taining the water should be covered, otherwise the

snails will simply crawl to the surface and get air

there. After the animals have become partially

stupefied,—and it is not likely the process causes

them much pain,
—

they may be quickly taken from

the water and plunged into boiling water. In this

way they are killed, and with the body extended.

Further study can then be made.

The mouth may be seen at the anterior end of the

creeping-disc. Just within the lips, and forming
the roof of the mouth, is a strong, ridged plate,

composed—like the shell—of carbonate of lime.

This plate works backward and forward over a

hard, gristly cushion, which forms the floor of the

mouth. In this way the food, which consists

of vegetable matter, is made ready for passage
into the alimentary canal. To trace the course

of the alimentary tr.ict, dissection is necessary. It

will be found to extend a considerable distance into

the spiral cavity of the shell, and then, turning

upon itself, to pass outward, and open upon the

upper side of the body. Connected with the diges-
tive canal, and extending into the narrowest portion
of the shell, is a large, dark-colored organ, called

the liver.

Snails possess definite organs of breathing, but

the lung of the land-snail is an organ as simple as

can be conceived. It consists simply of a chamber
formed by an in-folding of the skin. A small open-
ing affords the passage of air, in and out. The
walls of the chamber are ramified by blood-vessels,

and thus respiration
—the exchange of carbonic acid

from the blood for oxygen of the air—is brought
about. There are some water-snails whose organs
of breathing are gills, quite analagous to those

of fishes, but simpler in structure.

It is clear enough why snails inhabiting water

need organs of respiration of a higher type of

structure than the simple air-cavity which con-

stitutes the lung of the land-snail. To take up
from water the relatively small quantity of oxygen
dissolved in it, requires a much larger absorbing
surface than to withdraw from air free oxygen
existing in large proportion. We have in this an
admirable instance of adaptation of organs to their

environment. And we always find, when we com-

pare animals belonging to the same zoological order

but having different habitats, that the generic
features of structure are maintained in both, but

secondary features differ in adaptation to their dijfer-

ent environments. Thus, in this case, the land and
water-snails have essentially the same bodily struc-

ture, excepting as regards the organs of respiration,
and these are in adaptation to the natural medium
which forms their environment. From instances

like these may be deduced a biological law of wide

application : Organs performing the same function

in different animals vary in structure according to

the nature of their environments.

Reference has been made above to the blood-

vessels of the snail. The animals of this class

possess a true blood-circulatory system, consisting
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of heart,—situated in tlie dorsal part of the body,

having both auricle and ventricle,—arteries, and

veins. The auricle receives venous blood from the

tissues of the bodj, and the ventricle propels it to

the lungs to be aerated. Thence the blood, now
rendered arterial, passes to the tissues. The color

of the blood is white, its physical constituents being
a fluid plasma and amoebiform white corpuscles.

The nervous system consists of three masr,es

of ganglia which act as nerve-centers, of commis-

sures which connect these ganglia, and of nerve-

cords that pass from the centers to the several parts

and organs of the body. One of the nerve-centere

^that in the head region of the body
—has already

been noticed. The other two are situated, one in

the foot, supplying nerves to the creeping-disc, and

the other in the visceral region of the body, giving
off nerves to the digestive organs, to the heart, etc.

This structure of the nervous system is character-

istic of all members of the sub-kingdom MoUusca.

Union College, Schenectady, N. Y.

[Original in Popular Science Sews.]

ANIMAL INTELLIGENCE.

FoNTEXELLE and Malebranche, two renowned

French philosophers, walking one day together,

came across a dog, which remained lying in the

•path, instead of politely getting up and making
room for the two scientists. Malebranche gave it a

kick, and sent the beast howling into a corner.

Fontenelle kind-hearleJly remonstrated at the bru-

tality of the proceeding, but Malebranche, in true

Cartesian fashion,—he was one of Descartes's disci-

ples,
—answered lightly: "No matter; they don't

feel."

Since Descartes, and his theory that animals are

pure automatic machinery, the opinion of all has

been considerably altered, and many feel inclined to

reckon the mental power of animals very high ;

and if the reader reverts to the recent books of

Romane, for instance, he will perceive that animals

are not only considered as complex, sentient, intel-

ligent, and reasoning creatures, but as presenting
in embryonic form all those mental faculties of the

highest order which have been believed to belong
to man only. Animals, mentally considered, seem

to be the rudiments of man, all that he has being in

them, under a very elementary form, and no differ-

ence of kind being recognized between them—only
difference of nature. This is the Darwinian teach-

ing, of course,—the evolutionary view,—and a very

interesting one it is. But opponents are not want-

ing. M. St. George Nuvart and A. R. Wallace are

among the principal; the first in his Origin of

JIvman h'eason, the last in hi^ Darwinism, enter-

taining the idea that there is really a difference in

kind, and not degree only, between man and brute,

mentally considered. The debate is one which is

not likely to be closed for some time. M. E. Alex,

in his recent voluminous contribution on the matter,

under the title V Es2Jrit de nos ISetes,* does not pre-

tend to enter into any metaphysical views, either

pro or con, and ignores the debate. He is content

in gathering facts, positive and well authenticated,

which are endowed with more eloquence than any

general considerations and arguments whatever.

He not only collects facts, but distributes them

under some general headings, and thus shows the

considerable proficiency which our dumb friends

can attain, so far as mental capacities are con-

cerned. Let us consider the parts of his book

concerning intellectual faculties, sensibility, and

will, leaving reflex action and instinct out for the

present.

*One volume large 8v«. mf 656 pages. Paris: 1890: J. B.
Bailliere.

Animals are possessed with feeling,
—this no one

will deny,—and their senses are in many cases very

acute, as is well known. Ideas they also have—
general or particular, abstract or concrete. For

instance, as an example of abstract ideas, many
dogs are especially attached to troops, and they do

not really care about the individuals. They greet
with joy every man wearing a given uniform—and

no others ; of the uniform they certainly have a

general and abstract idea. No one will question
the fact of their being endowed with attention.

The cat waiting for the mouse ; the attitude of the

hare when frightened by a noise
;
that of the senti-

nels of a troop or colony of herons when alarmed

by some unusual occurrence, are familiar examples.
Can animals reflect, or think, over matters.' Cer-

tainly ;
since they alter their ways according to

their personal experience. The wild animals of a

newly-discovered country become timid and fearful

as soon as they are aware that the vicinity of man
is dangeft)us. They compare, also, and know that

small foes are less dangerous than large ones.

They are able to judge of distance, of the proximity
of danger, of the intentions of a mere passer-by

distinguished from those of the hunter, of the pos-

sibility or impossibility of crossing a stream, etc.

Reason they also have, that is, they are able to

adapt their ways to circumstances, and to alter the

first as the last require, etc. Brebur tells us of a

monkey which, having been scratched by a cat,

caught the unfortunate animal and bit off all its

claws. Was this not reasoning, and sound reason-

ing, too.' And when Frederic Cuvier's monkey
untied three knots in his rope, to lengthen it, did it

not exhibit proof of reasoning.' Bombonnel, the

lion hunter, once saw a singular performance. A
jackal came to visit a watermelon, and wanted to

take it away, and began pushing it forward with its

nose. But the garden was steep, and the water-

melon came rolling down. Nothing daunted, the

beast howled for a friend, which came immediately
to help. But of no avail; again the watermelon,
obedient to Newton's law, rolled back. Then one
of the two thieves laid down on his back, clasping
the fruit on his stomach, and the other, catching
hold of him by the mouth, dragged him up hill.

This manoeuvre was perfectly successful, and the

two ingenious thieves were allowed to escape with

their well-earned booty.

But such examples are so numerous in M. Alex's

work that we can only refer the reader to the two
hundred pages which are devoted to the considera-

tion of the matter. It is useless to do more than

mention the fact that brutes possess memory, imagi-
nation, and association of ideas. It is because they
are thus endowed that animal intelligence does, in

many individual cases, effect considerable progress,
and that animals have a personality of their own.

And surely many of them do enjoy some method
of communication—some language or other. If

they were not endowed with really superior forms

of intelligence, they would not unite their efforts in

play, or in hunting; they could not display their

peculiar notions of justice, their industries, etc.

Considered from the emotional point of view,

animals experience pleasure and pain, they possess

appetites and desires, they experience emotions

of many sorts
;
and if any number of the same

species are carefully studied it will be seen that no
two are alike, that some are superior to others in

various ways, and that uniformity is not the law.

Their mental aptitudes differ, sometimes very greatly,
and if they might be weighed or measured in some

manner, one would certainly say that they differ

from each other as much as any ten or twenty men
taken at random in a street, as regards mental bias,

aptitudes, development, and tendencies.

M. Alex's work certainly deserves to be known,
and some translator ought to undertake the task

of clothing it in an Anglo-Saxon garment. To
give a good idea of it would require much space,
and the task of selecting the examples would be a

difficult one. M. Alex has not fallen into the error

of republishing for the twentieth or thirtieth time

anecdotes that are familiar to all
;
he gives much

personal information, or quotes facts that are but

little known. This gives to his work a very special

feature, and makes it a very valuable contribution to

one of the most interesting departments of natural

history. \\.

Paris, October i, 1890.

[Specially Observed for Popular Science Keios.j

METEOROLOGY FOR SEPTEMBER, 1S90.

TEMPERATURE.

AvttRAGE ThKRMOMETBR.
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h

was 3.52 inches, giving an average daily movement

of .117 inch. This average for the last seventeen

Septembers has been .125 inch, with extremes of .074

and .166. The largest daily movements were .38 on

the 24th, and .23 on the ist and 18th, with .22 on the

27th. The high pressure continued through all that

rainy fortnight, with only four observations below

;o inches.
WINDS.

•• The average direction of the wind the last month
was W. 23° 12' N., (or nearly W. N. W.), four points

more northerly than last August. The average
direction the last twenty-one Septembers has been

W. 5° 31' N., (or half a point N. of W.), with

extremes of W. 10° 10' S. in 1874 and 1881, and

W. 50° 29' N. in 1887,
—a range of 60° 39', or nearly

five and a half points of the compass.

COMPARATIVE METEOROLOGY OF NEW ENGLAND FOR

AUGUST, 1890, WITH REVIEW OF THE SUMMER.

The table below is gathered from the Bulletins

of the New England ileteorological Society for June,

July, and August, 1890, exhibiting the mean temper-
ature and precipitation, State by State, with that

of New England combined; also the combined

number of reports, with the extremes and range in

each division. The upper line of figures against
each State presents the statistics for August, and

the line beneath those for the entire summer. The
lowest space in the table gives the New England
average for August and the summer, from records

kept over ten years, with the number of reports

combined.

z
e

I
a,

a.
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n^edicine aijd Pliarniacy.

SPECIALISM IN MEDICINE.
The medical specialist is a person of great

antiquity- In the days of the Greeks and

Romans, persons who performed operations

for the removal of calculi from the bladder

formed a distinct class, and met with remark-

able success, considering the almost bar-

barous state of medical science at that period,

although they doubtless followed a custom

not entirely unknown at the present day,

of making little account of the unsuccessful

operations. The greatest development of

specialists
—that is, physicians who limit their

practice to the treatment of a certain class

of diseases only
—has occ'urred in quite mod-

ern times, and the process of subdivision

seems to be constantly on the increase. .

The practice of dentistry has long been

recognized as a distinct branch of minor

surgery, and the treatment of those important

organs, the eye and ear, requires an amount

of special knowledge and skill which the

general practitioner has usually neither time

to acquire nor opportunity to make use of.

The recent advances in gynaicology and

abdominal surgery have called into existence

a class of men who have almost performed
miracles in restoring those to health and

comfort who would otherwise have wel-

comed death as a relief from suflering ; and

specially trained experts in affections of the

throat, lungs, heart, brain, and, in foct, nearly

every organ of the bod)', can be found in

every large city, to say nothing of the nu-

merous quacks, who assume the naine of

specialist, and conceal their ignorance of all

diseases by only attempting the treatment

of one.

While the tendency to specialism has been

deplored by many, it seems to be a legitimate

result of modern conditions. Our knowledge
of the various organs of the body and their

physiological and pathological conditions,

has increased so greatly that no one indi-

vidual could possibly fit himself to treat

every disease demanding exceptional skill in

the best possible manner, and so few cases

of this sort would occur in general practice

that the important element of experience in

a variety of differing cases would also be

lacking.

The obvious danger of specialism is, of

course, its tendency towards- narrowness, and

an inclination on the part of the specialist to

refer all symptoms of disease to affections

of those organs in which he is most inter-

ested. This is best counterbalanced by the

wider, if less thorough experience of the

general practitioner, who in his turn will

find in the minute and particular knowledge
of the specialist an invaluable aid. There is

room in the profession fo;- both the general

and special practitioner, and the best interests

of their patients will be assured by their

mutual co-operation.

STATE REGULATION OF MEDICINE.
The PopuLAii Science News has always

held the opinion that the attempts at so-called

"regulation of medical practice" by many
States were not only a direct violation of nat-

uial and constitution;d rights, but an utterly

inefficient means of protection to the citizens

as well. In our August issue we gave our

views on this subject, in connection with an

extract from the Popular Science Monthly
advancing similar ideas, and also referred to

an outrageous abuse of power which occinred

in New York City under cover of the medi-

cal law of that State. Such abuses are con-

stantly occurring, and, as showing to what

lengths State regulation may be caiTied,

we publish a letter recently received from a

prominent lawyer in Northern New York,
which gives a good idea of the possibilities

of government in a "land of the fiee."

Gentlemen : I read with interest the article in the

recent number of 3'our paper on the subject of the

absurdity of laws to boost up the medical profession,

and I heartily agree with you. I suppose I have a

case on hand now, although I am inclined to think

it is so absurd that the authorities will not press it.

A certain Dr. R , a regularly licensed physician,

registered
—as he tells me—at Brooklyn, was here

on other business, and someone who had heard that

he was skilled as a physician, asked him to examine

his wife, which he did, and advised her to use lithia

water. He administered no medicine, but I believe

he received a small gratuity from the man for his

time. The matter came to the knowledge of the

sentinel on duty of the Allopathic and Homoeo-

pathic Societies here, charged with the execution

of the doctor law. They had the foreign physician

arrested, and he had to give bail for his appearance
at the next term of the grand jury. Of course, in

this case there is not only the question whether such

an examination and prescription is a violation of the

law, but the further one, whether it has any appli-

cation whatever to a physician who is duly licensed

and registered at his home, who makes an examina-

tion and gives advice only, in some other locality

when on business. Of course, if that is the proper
construction of the law, then no physician could be

called in from an adjoining county, even to consult

with a resident physician, without the filing of the

requisite paper in the county clerk's office of the

county where the council was to be held, and that

altogether regardless of the fact whether or not the

sick man might not in the meantime be on his way
to seek a prescription from the ghost of yEsculapius.

As learning advance , man becomes more liberal in

everything ;
even the clergy have felt the effect of it,

and no doubt the doctors will soon.

Yours very truly,

[Later advices state that the prosecutors will

insist on bringing this case to trial.—Ed.]

We notice that a recent law of New Jersey

prohibits physicians from other States prac-

ticing their profession within its boundaries.

A large number of New York physicians

have thus been cut off from their profitable

practice at the various summer resorts along

the coast, and are complaining bitterly at this

illiberal treatment. While their complaint is

certainly a just one, we find it difficult to

sympathize very much with them, in view
of the circumstances related above, and can-

not see why a law which they consider just
and proper in the Empire State, should not

be equally justifiable when enforced by the

citizens of New Jersey.

EXECUTION BY ELECTRICITY.
The following statement by Dr. E. C.

Spitzka, of New York, who was present at

the recent execution of Kemmler, should setl

at rest all question as to the instantaneousness

of the death produced by the electric ciu'rent.

It is not probable that Kemmler suffered the

slightest pain, or, in fact, any sensation what-

ever, after the application of the current, and

a clear, scientific opinion, like that of Dr.

Spitzka, is of much more value than all the

columns of sensational rubbish printed in the

daily papers in connection with the affair.

The full report is published in the Atlanta
Medical and SurgicalJournal ,

from which
we copy the extract given below.

William Kemmler, executed by means of a West-

inghouse dynamo, was apparently dead, in the usual

sense of the word, after the first passage of the

current. All contrary statements, which, unfortu-

nately, are sustained by the majority of the physi-
cians present, rest upon a truly fearful ignorance
of the most rudimentary physiology, and the usual

symptoms of death. When the current was sus-

pended Kemmler remained stationary
—in tetanus;

after a minute the muscular contraction relaxed, and

collapse of the thorax led to the escape of air

through the mucus, quite thickly collected in the

larynx. Careful observation showed that the so-

called appearance of respiration was nothing other

than collapse of the air vessels. Pulse was not

present. That places rendered pale through pres-
sure again became red could be established an hour

after the brain, cord and contents of the thorax and

abdomen had been removed. That bipod flowed

from the hand, injured through spasmodic contrac-

tion, and pressure of the nails, is true. So flowed

blood from every place selected for section, as it

indeed possessed the noteworthy fluid character,

which is also observed in cases of accidental death

from the electric current.

To the above authoritative opinion we add

the decisive testimony given in the Atncrican

Microscopical Journal by Dr. Geouge E.

Fell, of Buffalo, who planned the death

chair, and personally adjusted and afterwards!

examined the contacts of the electrodes, with^
other details of the jirocess and result.

Within twenty seconds after the first application j

of the current, I could detect no pulse at the wrist..

Shortly afterward two or three slight movementsj
of the chest took place. As to their import, see Dr..!

Tatum's results on dogs, viz. : "In twenty-one outl

of twenty-three dogs killed by the application ofl

electricity, effective respiration survived the finalg

heart arrest. Fair inspirations were recorded in]

several cases as long as four or five minutes after]
the dose, which lasted only one second, but after]

which the heart had not executed a single beat thati

could be detected." My own demonstrations proves
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it to be so—as in the second dog operated on the

heart ceased beating instantly, but attempts at

respiration were made. This is why I disagree with

Dr. Shrady as to the possibility of resuscitation

of Kemmler at that time. There is plenty of evi-

dence to show that respiration following heart

arrest has been kept up for some time in individuals

subjected to powerful electric stroke, where resusci-

tation was impossible and the heart had ceased to

beat. As might be expected, when its influence

reached the muscular coats of the stomach, a con-

traction took place, causing a small amount of

mucus to ooze forth from the mouth (not fly all

over the room, as one paper puts it). This is a

good indication of death also. Kemmler was dead

at'the first application of the current, and with not

one iota of feeling. This first electro-execution has

demonstrated the positive truthfulness of all that

has been claimed by its advocates. Under a voltage

much below that recommended, the culprit has been

instantly ushered into eternity.

THE NEW YORK PASTEUR INSTI-
TUTE.

Our readers are probably aware that a

laborator}' has recently been established in

New York City, under the direction of Dr.

Paul Gibier, for the preventive treatment

of hydrophobia by Pastein-'s method of inoc-

ulation, and for the general study of conta-

gious diseases. We have received a report

of the work of the Institute since its opening
in February last, and think the facts therein

contained may be of interest.

To date 6io persons, having been bitten by dogs
or cats, came to be treated. These patients may be

divided in two categories :

For 480 of these persons it was demonstrated that

the animals which attacked them were not mad.

Consequently the patients were sent back after hav-

ing had their wounds attended, during the proper

length of time, when it was necessary. Four hun-

dred patients of this series were consulted or treated

gratis.

In 130 cases the anti-hydrophobic treatment was

applied, hydrophobia having been demonstrated by

veterinary examination of the animals which in-

flicted bites, or by the inoculation in the laboratory,

and in many cases by the death of some other per-

sons or animals bitten by the same dogs. All these

persons are today enjoying good health. In 80

cases the patients received the treatment free of

charge.

Among the persons treated were 64 from New
York, 12 from New Jersey, 12 from Massachusetts,

8 from Connecticut, and 9 from Illinois. The re-

mainder of the patients were mainly from Western

and Southern States, including nearly every section

of the country.

Although we think the theories of Pasteur

can hardly be said to be absolutely proved,

yet they are strongly confirmed by the above

statistics and those of the Paris Institute, and

there seems to be a very good prospect that

the terrible disease of hydrophobia may be

brought as fully under control as is the small-

pox at the present time.

Surgical Geniuses.—Prof. Hebra, of Vienna,
used often to express himself in this wise: "It is

necessary that there should be surgical geniuses,
but don't ever let a surgical genius operate on you."

I Specially Compiled for Popular Science Neios.l

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE D. CLARKE, M. D.

Cerebral Localization.—Dr. Ferrier, the well-

known writer upon cerebral anatomy and physi-

ology, took cerebral localization for the subject of a

recent course of lectures. In the first lecture he

refers to the results of experimentation on fishes,

frogs, and birds. He reports two recent experiments
of Schader which seem to show that removal of the

hemispheres of a frog does not deprive the animal

of either spontaneity, or of special instincts, or

of the ability to feed itself, as has been stated by
others. If this is so, it would appear that the prin-

cipal point of distinction between the brainless and

normal frog cannot be upheld. In relation to the

result of experiments on birds, he mentions Monk's

recent investigations which show that complete

extirpation of the hemispheres produced complete
and absolute blindness. He, however, quotes
Schader as stating that in his experiments complete

extirpation of the cerebral hemispheres in birds did

not produce blindness. Ferrier seems to incline to

the view of Schader, and says that we must there-

fore " class birds with fishes and frogs, which with-

out doubt retain their sense of sight and guide their

movements accordingly, notwithstanding the com-

plete removal of their cerebral hemispheres." Be-

ginning with mammals. Dr. Ferrier reviews the

chief experiments that have been made up to date.

He gives a brief summary of the phenomena of

electrical irritation of the difTerent regions of the

cerebral cortex, and says that this method of experi-
mentation indicates some form of functional dift'er-

entiation. This method will not show the existing
boundaries of different centers, because contiguous

regions with different functions are apt to be dis-

charged together. The individual movements of a

limb, which are dependent upon a certain center,

may be produced when a contiguous center is stimu-

lated. "This may be interpreted either on the

supposition that the particular movements (say
of the thumb) are represented throughout the whole
of the arm area, or that it is only a case of the

diffusion of the stimulus from one part to another."

It is difficult to decide which of these views is the

correct one, and it may be that neither represents
the whole truth.

due to an inhibition of the perceptive centers them-

selves, so that ordinary stimuli are not perceived.
—

Berlin Klinisch Wochenschrift.

The Nature of Hysteria.—The basis of the

hysterical state, according to Oppenheim, is an

irritable weakness, so that the influence of external

and internal stimuli is increased and made easier.

The influence of the emotions upon the motor,

vaso-motor, sensory and secretory functions, is phy-

siological. In fact, certain functions—such as

crying, laughing, or blushing—are in most persons

purely under the control of the emotions. In

hysteria, however, the physiological resistance is so

reduced that slight emotions of this sort produce
maximum effects. Reflex excitability is also in-

creased, minimum stimuli causing maximum re-

flexes. Hysterical paralysis is either emotional or

reflex in its nature. As the centers are easier

excited, they are also exhausted easier. The

hysterical paralysis is a true paralysis in that there

is an interruption of conduction somewhere be-

tween the seat of the will and the motor centers, so

that the patient is not able to bring the paralyzed

part under the power of the will. In a case of

hysterical aphonia, while the patient was unable to'

talk, she could sing or give a cry of pain. In the

first case the emotion of singing was enough to

overcome the obstacle to will conduction
;

in the

second the cry was reflex. Hysterical ana;sthesia is

False Sensations.—Dr. S.WeirMitchell ( Tram.

Ass'n of Am. Physicians, Vol. 4) reports a number
of cases of subjective false sensations of cold. This

peculiar sensation in one case followed injury; in

other cases the causation was obscure, but the

doctor believed it was of neurotic origin. In one

case the sensation was confined to one side of the

body, in other cases to the buttocks, and in others to

the feet and various parts of the body. In some
cases the feeling of cold was accompanied by an

actual rise of temperature of the part. One rather

remarkable case he reports, was that of a lawyer,

filty-seven years of age, who had had scarlet fever

at seventeen, with renal complications. Albumen
and casts have been found in his urine since that

date, although he has enjoyed excellent health.

During the last few years he has been annoyed

by subjective sensations of cold, which are increased

by mental application. To relieve these sensations

he wears three suits of the heaviest kind of woolen

underwear, three pairs of the heaviest woolen socks,

felt boots of the heaviest material over his ordinary
boots and shoes, and a flannel bandage around his

body. At night he wears two of the above men-
tioned suits, a flannel bandage, woolen socks, and

sleeps under five woolen blankets on a feather mat-

tress, with a hair one under it. He always keeps
the night temperature of his room at 80, and after a

hard day at court from 90 to 95. The sensation

of cold is positively painful, though his surface

temperature is normal.

Functions of the Cerehelluxi. — Dr. E. D.

Fisher (A'. Y. Med. Jour.) says in an article on the

functions of the cerebellum as indicated by recent

research, that the general functions of the cerebel-

lum in animals and in man are the same, although

they may be somewhat modified by the special

characteristics of the mammals imder considera-

tion. The experiments which the writer recorded

had been carried on with every precaution against

sepsis, following the same methods observed in

cerebral surgery in man. The operations were

eight in number—seven on dogs and one on a

monkey. In summarizing the results so far ob-

tained, one fact had stood out very clearly, namely,
that it required a considerable lesion of the cerebel-

lum to produce any symptoms, and that cortex

lesions could not be localized as in the cerebrum.

Loss of equilibrium and inco-ordination were pres-
ent in every case, more or less markedly, but no

sensory disturbance. Recovery always occurred

after a certain time, the cerebrum seeming to take

on the function of the cerebellum, although this

was never absolute, as even in the dog, which lived

some six months after the operation, some inco-

ordination and loss of equilibrium were present.
The psychical functions, so far as could be studied,

were not affected, and the sexual desires were
neither lessened nor increased.

An Autopsy in Hydrophobia.—Dr. Loomis

reports the results of an autopsy on a case of hydro-

phobia. The autopsy was made twelve hours after

death, and with the exception of an engorgement
of the cerebral vessels and slight pulmonary con-

gestion and oedema, no pathological condition could

be found in any organ or tissue of the body. A
microscopical examination of a section of the lower

portion of the medulla showed congestion of the

capillary vessels, but no structural changes. A
portion of the spinal cord was removed, and was
reduced by Pasteur's method to an emulsion in a
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porcelain crucible, and injected into the subdural

space of a healthy rabbit. The animal remained

perfectly well for twenty-one days, and then de-

veloped the characteristic paralysis of hydrophobia,

commencing in the posterior extremities and rap-

idly progressing, until death occurred from paralysis

of the muscles of respiration. A second inoculated

rabbit died in the same manner after reftiaining

perfectly well for twenty-three days. The classical

course of the disease in the rabbits proved conclu-

sively that they died from the virus of hydrophobia.

Bacteria in Hailstones.—The Johns Ifopkins

ITospHal Bulletin for May, 1890, records some obser-

vations by A. C. Abbott upon the bacteria found in

the interior of large hailstones which fell during the

storm of April 26, iSgo. Care was taken to exclude

all organisms except those brought down from the

altitude where the hail was formed. The nuriiber

of organisms observed ranged from 400 to 700 to

the cubic centimetre. The majority represented

only a single species,
—a short, thin, oval bacillus,

—though several other undetermined species were

observed. These observations suggest possibilities.

Medical men are often asked to account for the

origin of sporadic cases of a disease well known to

be contagious,
—scarlatina, for example,—where the

source of infection is impossible to trace. A cyclone

may have swept through an infected region ; clouds

of dust containing the bacillus of the disease in

question may have been carried to a height, borne

along for hundreds of miles, encapsuled in hail-

stones or rain-drops, and brought again to earth in

a location favorable to their growth.
—Am. Micro-

scopical Journal.

Heart Disease Caused by Fright.—Dr. Lee

reports {Lancet) a case of heart disease resulting

from emotional cause. The patient was a nurse.

One day, when sitting in the nursery with the

children, their father came into the room in a state

of mental derangement, and seized the youngest
child with the apparent intention of throwing it out

of the window. The nurse was so frightened that

she could not move or speak, and immediately after

this her heart troubles began. The case resembled

one of Grave's disease so far as the cardiac symp-
toms were concerned. She could not walk without

distress from shortness of breath. Her pulse was

generally 140. If she got up to walk it was 150.

Digitalis had no effect, but opium had a slight effect

in quieting the heart. The case was considered

incurable.

An Unusual Case of Atrophy of the Skin is

the title of a paper {Alien, and Xeu.) by Dr. Ohr-

mann-Dumesnil. The patient was a child who had

some years previously sustained a severe burn on

the anterior aspect of the right wrist. The right

arm presented atrophic spots situated on the ante-

rior surface of the arm and fore arm, and over the

brachial and radial nerves. These spots were five

in number, distinctly depressed, and were paler

than the normal skin surrounding them. The skin

of these spots was much thinner than in the healthy

parts. There was marked atrophy of the muscles

of the arm and hand. The doctor attributes the

atrophy of the skin to the injury to the radial nerve

produced by the burn.
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w Banjiliar Scieijce.

TWO REMARKABLE SPIDERS.

The ^ft'^'a^t'c^'P, or trap-door spiders, are

a widely-scattered species, and are particu-

I larly remarkable for the wonderful nests

j

which they build instead of spinning a web.

i

The Cteniza Californica, popularly known
as the tarantula, digs a hole in the ground,
about an inch in diameter, and from two

i inches to a foot in depth. It is lined on the

I inside with a fine, soft silk, spim by the

; spider, and the mouth, which is slightly en-

larged, is clo.sed by a cover which moves on

a silken hinge, and fits so closely to the open-

ing, when closed, that not even a knife-blade

can be inserted between it and the sides of

the tube. This cover is made of dirt fastened

together with threads, and, although lined

with the silk on the inside, is covered on the

outside with sand, dirt, moss, etc., so that it

exactly resembles the surrounding soil and is

almost impossible to discover. In addition,

the under side of the cover is provided with

small holes, into which the spider inserts her

claws, and by which she can hold it down so

firmly that it is impossible to raise it without

tearing. In these nests the spiders live, only

coming out in search of prey. The eggs are

laid and hatched in the nest, which serves as

a nursery for the young spiders till they are

old enough to go out and dig for themselves.

Fig. I.

The shape and construction of the.se nests

varies greatly with different species. The

genus Aiypus extends the silken lining of the

tube .several inches outside the ground, where
it rests among the stones and jMants ; other

spiders make a second door, halfway down
the nest ; others build the nest with a branch,
or chamber, into which they can retreat if an

enemy succeeds in forcing the outer entrance.

This chamber is sometimes closed by another

trap-door, and sometimes communicates with

the air by a concealed opening. The Afy-

galidce are certainly most remarkable animals,

and their constructive skill—which exceeds

that of many men—is hard to account for.

The idea of "instinct" explains nothing, but

is simply equivalent to saying that we don't

know ; and the source of their wonderful

knowledge must be left for future investiga-
tors to discover.

The Arg-yronetes, or water-spiders, are

even more extraordinary in their habits than

their earth-dwelling cousins. Although they
are true air-breathing animals like other

spiders, for' some unaccountable reason they

prefer to live under the water among the

fishes, where they spin a web in the shape
of a bag, with the opening on the under side,

just like a diving-bell, and, having filled it

with air, they lay their eggs and bring up
their young in their cosy subaqueous home,

finding plenty of food in the insects which
live among the aquatic plants. The body
of these spiders is covered with fine hairs,

which prevent the water from touching the

body, and, by their total reflection of light,

give them a silvery appearance when in the

water—whence their name.

The manner in which this spider fills her

nest with air is most curious. After spinning
the threads, the spider goes to the surface

of the water, and, by a quick movement of

the hind legs, catches a small bubble of air

between them and the abdomen, with which
she descends to the nest, into which it is

liberated. After this process has been pa-

tiently repeated many times, the nest becomes
full of air, and is ready for occupancy. The
illustration (Fig. 2) shows two of these nests

completed, and the spiders in various posi-
tions above and below the water.

Fig. 2.

It must not be supposed that these nests as

constructed are perfectly air-tight. The small

meshes are quite sufficient to retain the air-
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bubble and prevent it from rising to the sur-

face. This phenomenon is due to the peculiar

and complex principle of surface tension, by

which the thin film at the surface of a liquid

acts, in a certain sense, like a solid covering.

By an application of the same principle, a

cylinder of wire gauze, or even a fine sieve,

may be filled with water, and needles, or a

steel pen, be made to float, if carefully placed

upon its surface. Those insects which walk

so easily over the surface of ponds and

streams are indebted to this same principle

for their support, and not to the inherent

buoyancy of their bodies.

The accompanying illustrations are repro-

duced from La Nature.

AN ANCIENT GALLO-ROMAN
SEPULCHRE.

An interesting archaeological discovery was

made last July in the Capuchin cemetery

of Beauvais, near Paris, of a sarcophagus

and coffin, dating, probably, from the Gallo-

Roman period of history. While digging a

modern grave, the workmen came upon a

heavy stone block, which proved to be the

top of the sarcophagus, and which, from its

great weight, was removed with considerable

difficulty.

square base was lefl, evidently as a support

for a monument, of which no trace was

found.

One of the most interesting finds in con-

nection with this discovery was the articles

of glass, represented in Fig. 2, which were

placed in the lead coffin at the head and feet

of the body. Four of the pieces were perfectly

unbroken, and the glass had the peculiar iri-

descence which is only formed when it has

long been buried or exposed to the action

Fig. 1.

Inside the stone sarcophagus was found a

coffin made from sheet lead about one-quarter

of an inch thick, and this enclosed the body
of the ancient Roman or Gaul, little of which

remained except two teeth and the fragments

of a few bones. The size of these relics

indicated that the remains were those of a

man, and their position that, contrary to the

usual custom, the corpse had been placed

with its head to the east. The stone sar-

cophagus was seven feet long, three feet

wide, and two feet deep, and was estimated

to weigh over eight thousand pounds. The

top was bevelled (Fig. i ) ,
but in the center a

Fig. 1.

of the elements. The two large pitchers still

contained a brownish liquid of faint odor—
doubtless some ancient perfume left with the

dead. This substance is to be submitted to

a' chemical examination. The sarcophagus,

coffin, and their contents have been carefully

preserved, and will doubtless find a place in

one of the many museums of Paris.

The fact that the locality has been so long

in use as a cemetery is an interesting one, and

indicates a greater uniformity in the life of the

people than one would believe possible in a

country troubled by so many wars as France
;

but we think that such is always the case to a

greater degree than is generally supposed.

Armies may be raised, battles fought, and

dynasties change, but the great mass of the

people must always live out their lives as

usual, notwithstanding the struggles of con-

tending forces ;
and the many wars and polit-

ical changes are more important from a his-

torical point of view than in their actual

eflect upon the progress towards civilization

of the people themselves. Curiously enough,

two modern burials have already been made

directly over this ancient sarcophagus,
—after

the cheerful French custom of temporary

sepulture,
—and it is not improbable that for

hundreds of years to come the cemetery

of Beauvais may remain the last resting place

of many future generations of the inhabitants

of the locality.

The illustrations are reproduced from La
Nature.

*•>

A SINGLE sunflower will produce from 4,000 to

12,000 seeds in one summer ; the poppy will produce

32,000.

[Original in Popular Science Xews.]

SPECTROSCOPIC MEASURES OF STELLAR
MOTIONS.

BY PROF. C. A. YOUNG.

Everyone knows that the so-called "fixed stars"

are not really fixed at all, but are moving very

swiftly. So remote, however, are even the nearest

of them that it takes centuries to make their drift

perceptible, and for all but a very few the displace-

ment in an entire century is so slight that it can be

detected only by the most careful observations.

Obviously, too, if a star happens to be moving
"head on," so to speak,

—t. e., either directly

towards or from us,—it will not change its appar-

ent place in the sky, and its motion cannot be

ascertained by any comparison of ancient observa-

tions with modern. One might, perhaps, think

that such a motion could be detected by the change
in the star's apparent brightness; but a very short

calculation will show that even our nearest neighbor

(Alpha Centauri), if it were rushing towards us at

the rate of one hundred miles a second, would

increase its brightness only about two and a half

per cent, in a century, and in the case of remoter

stars the change would be correspondingly less; so

that the method is practically useless.

But there is a way in which such a motion can

not only be detected, but even measured with some

approach to accuracy ;
a method which is not

affected by the distance of the object observed,

except in so far as remoteness dims its light. The

instrument used is the spectroscope, and the princi-

ple involved is that when the distance between us

and a star is changing with any considerable

rapidity, all the lines and markings in its spectrum

are shifted in position as compared with the spec-

trum of a similar body at rest. The reason is that

light consists of pulsations, or waves, coming to us

at regular intervals of time, and regularly spaced in

distance, each colored ray having its own place in

the spectrum according to its wave-length, or

"pitch," so to speak. Now if a star is comirkg

nearer, then the waves due, say to the hydrogen in

the spectrum of its atmosphere, are encountered with

greater frequency than if it were at rest, and so are

virtually raised in pitch, and shifted towards the

violet end of the spectrum, where the waves are

shortest; and vice versa, of course, if the star is

receding.

A good illustration is what would happen if we

were in a boat anchored in a stream flowing steadily

at the rate of, say ten feet a second, while another

person is in a second boat a little way up stream,

throwing a cork into the water each second. So

long as both boats are at rest, the corks will pass us

one a second, at equal intervals of ten feet; but

if the cork-thiower has his boat rowed up-stream at

the rate of two feet a second, his corks will strike

the water twelve feet apart instead of ten, and will

reach us with twelve feet spaces between them, and

at intervals of one and one-fifth seconds. If, on

the other hand, he lets his boat drop slowly down

stream at the same rate, the spaces between the

corks will be reduced to eight feet, and the time

interval to four-fifths of a second. If our own boat

is put in motion, it is easy to see that the effect will

be similar.

Speaking generally, we may say that whenever

the distance between the observer and any source

of regularly produced pulses is diminishing their

interval will be lessened, and rice versa if the dis-

tance is increasing. All that is necessary, then, in

order to ascertain the speed with which a star is

approaching or receding, is to form its spectrum,

and then to confront it with the spectrum of a

so-called
" Geissler tube," giving the bright lines
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of hydrogen, or some other substance known to be

present in the star's atmosphere. If the lines in the

star spectrum fail to coincide with the lines in

the spectrum of the Geissler tube, we infer that the

star is changing its distance from us, and we can

determine its speed by measuring the amount

of displacement in the lines of the star spectrum.

We hasten to say, however, that while the opera-

tion is easy to describe and understand, it is by
no means easy to perform;

—there is no observation

in the whole range of practical astronomy more

delicate. The amount by which the lines in the

spectrum are shifted is always minute, depending as

it does on the ratio between the star's velocity

and that of light. Now light moves so swiftly
—

over 186,000 miles a second—that in comparison
with this a velocity of even ten or twenty miles

a second is almost insignificant, and produces a

displacement of the lines so slight that it can be

detected only by using a very high "dispersion,"

i. «., by making the spectrum of the star very long
—and that means making it very faint. A large

telescope is therefore necessary to collect the

requisite quantity of light, the spectroscope must

be powerful, and the most scrupulous precautions

must be taken to have everything in absolute adjust-

ment. If the observation is made with the eye, the

observer must have keen and untiring vision, and

skill in the most delicate measurement. If, as is

now beginning to be common, a photographic pro-

cess is used, the most sensitive plates must be

employed, with continual vigilance to keep the

image of the star exactly on the slit of the spectro-

scope, and to maintain the adjustments of the

instrument absolutely unchanged, sometimes for

hours together.

Dr. Huggins, the father of astronomical spectro-

scopy, was the first to make an actual observation

of this kind, in 1868, when he ascertained in this

way that Sirius was then receding from us afthe

rate of about nineteen miles a second—a motion

which appears to have been reversed since then,

j!robably in consequence of the orbital connection

of Sirius with its small companion. He also made

similar observations upon a number of the brighter

stars
;
but it soon became obvious that the means at

his command would not enable him to attain satis-

factory accuracy. Since then the Greenwich ob-

servers have been following up the same line

of work, but not with very much greater success.

The published measures have shown discordances

that are rather disheartening, and indicate that the

results can be accepted only as provisional appro.\i-

mations to the truth.

Very recently, however, the matter has assumed a

new aspect through the work of Vogel in Germany
and Pickering in this country. The former has

applied photography with great success to a spec-

troscope of the ordinary form, t. e., with slit and

collimator. The instrument is so constructed that

it is limited in range to a very small portion of the

spectrum near the line known as G (where, however,

there are numerous identified lines, some of which

are sure to be found in the spectrum of every star) ;

but within this range the instrument is extremely

powerful. By the use of very sensitive plates and

long exposures it is possible to photograph spectra

that the eye cannot see at all, and Vogel has thus

been able to secure negatives upon which, in favor-

able cases, a stellar velocity of a single mile a

second produces a measurable shift of the lines.

With this apparatus the " head on" motion of nearly

sixty stars has already been determined at Potsdam
with reasonable accuracy.

Vogel's most interesting results are those re-

lating to the stars Algol and Spica Virginis.

The former is a variable star, which acts as

if it were partially eclipsed at regular intervals

of 68 8 hours by a dark companion large enough
to cut off nearly five-sixths of its light. Now
the observations show that about seventeen hours

before the minimum, Algol is receding at the

rate of 24 4 miles a second, while seventeen hours

after the minimum it is approaching with a speed
of 28 6 miles. From this it follows that the

"system" composed of the two stars is approach-

ing us about 2.1 miles a second, while the bright
star is inoving in a nearly circular orbit around the

common center of gravity between it and its dusky

acolyte with a velocity of 26 5 miles. We have not

the space to explain how, froin the known data,

Vogel is able to show that the smaller star must be

moving more than twice as fast, that the distance

between the two stars must be about 3,270,000 miles,

and that their diameters are about 1,075,000 and

841,000 miles, the smaller star being very nearly
as large as the sun. These are fair inferences, how-
ever. It appears further that the larger star has

a mass about four-ninths that of the sun, the smaller

one being but half as large ;
so that their density

must be less than one-fourth that of the sun—hardly

exceeding that of cork.

The case of Spica is different in that this star is not

variable
;
but it presents the same kind of backward

and forward motion, with a velocity of 56 5 miles,

indicating that it is describing an orbit about

6,000,000 miles in Jiameter in a period of almost

exactly four days. There is nothing in this case on

which we can base an estimate of the relative mag-
nitude of the unseen attendant which is thus waltz-

ing with its brilliant partner. We can only say that

the two together constitute a mass about two and
a half times as heavy as the sun, and that the

smaller one, although so near the larger that it

could not possibly be seen by any existing telescope,

would indicate its presence on the spectrum photo-

graphs if it were above the third magnitude in

brightness. It would show itself by causing the

lines in the spectrum to appear double at the times

when Spica is moving most swiftly along the line

of vision. When the great star is advancing
towards us as the pair whirl around their common
center of gravity, the smaller one must be receding
with still greater velocity.

Just this phenomenon of doubled lines has actually
been detected at Cambridge (U. S.), in examining
the spectrum photographs made by the "

slitless

spectroscope" of the Draper Memorial. With this

instrument it is not possible to compare the spectrum
of a star with that of a Geissler tube in such a way
as to determine the star's absolute motion

;
but when

two stars, both reasonably bright, are so near each

other that the telescope cannot separate their

images, then, if they have an orbital motion, it will

reveal itself by a periodical "gemination" of the

lines in their common spectrum. Miss Maury, a

niece of Dr. Draper's, who is engaged at Cambridge
in examining the photographs of star spectra, first

noticed this doubling of the lines in the spectrum
of the well-known star Mizar, the one at the bend in

the "dipper handle." The doubling is found to

recur at regular intervals of fifty-two days, showing
that the star is composed of two, which revolve

around each other at a distance of about 140,000,000
miles in three and a half months, with a velocity

1 of nearly a hundred miles a second, the two stars

]

united being fully forty times as heavy as the sun.

I

The interest of the system is increased by the fact

that a third star, long known, and visible in even a

small telescope, revolves around the whirling pair
in a period of centuries not yet determined.

The star Beta Aurigie presents a similar doubling
of its lines, but the relative velocity rises to one
hundred and fifty miles a second, and the system

closely resembles that of Spica, the distance between

the components being about 8,000,000 miles, and

tlie period four days. The two stars of this pair,

however, are nearly equal in brightness.

Other stars are under surveillance, and it is

probable that our knowledge of the stellar motions

will soon be greatly extended. It is already abund-

antly evident that the ordinary speed of these

motions much exceeds anything that we find in the

motions of the planets around the sun. It makes
one almost dizzy to think of the swiftness with

which the stars are flying.

We have space only for the merest mention of

the latest achievement of the spectroscope. Mr.

Keeler, of the Lick Observatory, has just succeeded

in extending this method of observation to the

nebulse, and with very interesting results. His

spectroscope is constructed with a diffraction grating
instead of prisms, and so far he has worked with

the eye and not by photography. It appears that

the nebula; are moving as swiftly as the stars.

Princeton, N. J., November, 1890.

SCIENTIFIC BREVITIES.

A Photometric Balance has been invented by
M. Lion, who uses for this purpose the dangerous

explosive substance iodide of nitrogen. If this is

obtained, he says, by allowing ammonia at 22° to

act upon iodine, it may be managed without danger
if kept in the liquid. It yields a supply of nitrogen
which is proportional to the intensity of the light

which falls upon it. The evolution of the gas

begins and ceases instantly with the luminous im-

pression.

Plants for Shady Places.—Hardy flowering

perennial plants that will grow between and under

trees are subjects for which inquiry is very frequently
made. One of the oldest and most common plants
for this purpose, the Vinca, or periwinkle, is one

of the best—the smaller variety, V. minor, for pref-

erence. A few common daffodils and winter aconites

might also be dotted about between the shrubs in

the autumn
;

the early blooming in spring of the

last-named is very grateful, and they can be de-

pended upon season after season when once

planted.

The Affinity of Metals for Sulphur.—The
insoluble sulphides can precipitate the solutions

of the salts of other metals as sulphides of these

metals. Thus the sulphide of copper gives a pre-

cipitate of sulphide of silver in a solution of nitrate

of silver: CuS+ 2 Ag N 03 = AgaS + Cu (N 03)2,

showing that silver has a greater affinity for sulphur
than copper. In 1837 Anthon published a table

of the metals arranged according to their decreasing

affinity for sulphur. Silver is at the head, then

comes" copper, followed by lead, cadmium, iron,

nickel, cobalt, and manganese. According to the

Moniteur Scientifique, E. Schurmann has taken up
M. Anthon's investigation and carried it further.

His list enumerates the metals in the following
order: Palladium, mercury, silver, copper, bis-

muth, cadmium, antimony, tin, lead, zinc, nickel,

cobalt, iron, arsenic, thallium, and manganese.
The salt solution of any metal in this series can be

decomposed—at least to a great extent—by the sul-

phide of one of the subsequent metals, but the

sulphides of the preceding metals cannot be decom-

posed by that of any subsequent one. The decompo-
sition is the more complete the further away the

metals are placed from one another on the list.

The metals at the head of the series have the great-
est affinity for sulphur, and the affinity decrea,ses

insensibly up to manganese, which has but very
little. The sulphide of manganese is decomposed
by the salt solution of any of the preceding metals.
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GLYCERINE.
Many 3'ears ago, in an obscure mining vil-

lage in Sweden, the apothecary, while making
lead plaster in the ordinary way by heating

olive-oil with litharge and water, chanced to

notice that the liquid which was mingled
with the pasty lead compound had a strangely

sweet taste. On further investigation he

found that the sweet taste was caused by the

presence of an oily liquid which was dis-

solved in the water. No such substance was

described in the books of the day. Evidently
a discovei-y had been made. The discoverer,

although poor and with slight advantages
of education, was a man of more than ordi-

nary ability. Already he had attracted the

attention of the learned men of the day by

publishing his quaint chemical theories of

combustion (
Uber die Lnft und das

Feuer^ ;
nor was this'his first discovery of a

substance hitherto unknown to science.

We can easily imagine, then, with what

enthusiasm Scheele—for that was his name—
plunged into the study of the strange liquid

in the occasional respite that was granted
him from the pestle and the dispensing
counter. He soon found that the sweet sub-

stance was not the product of olive-oil alone,

but that other oils and fats would yield it

under the same treatment. So he named it

the " sweet principle of fats," or "oil-sugar."

Soon after, his work was cut short by death.

More than a century has passed since

Scheele's discovery, yet it is scarcely fifty

years since "oil-sugar" was found to be

of practical value, except, perhaps, for a

limited use in medicine. Many famous

chemists had taught the world much as to its

nature and production, had given it the more
formal name of glycerine^ derived from a

Greek word meaning sweet., but to the every-

day world the substance remained only a

curiosity. Nowadays, everyone is familiar

with the clear, thick liquid so commonly used

for toilet purposes. Its soothing and soften-

ing effect on dry or inflamed skin is the

quality by which it is best known in most

households ;
but few people have any idea

of the variety of purposes for which glycerine
is used. This will not seem strange when
we find how many valuable properties are

possessed by this remarkable liquid. Among
the most striking of these are its great solvent

power, its chemical stability, and it^, sweet-

ness. Besides these, it is not indigestible,

will not evaporate, and, owing to this and its

hygroscopic qualities, will prevent drying and

hardening of materials with which it is mixed.

These peculiar qualities make it most valu-

able in the preparation of medicines, and

various food-products, as preserves arid mus-

tards ;
likewise in beer, wines, and other

bottled goods, where it is said to act as a pre-

servative. The fact that strong solutions

of gljxerine and water will not freeze in the

lowest winter temperatures has caused its use

in our "wet" gas-meters. In short, the list

of purposes to which this most useful liquid

is put is almost exhaustless. Among the

more important industries in which it is used

are vulcanizing india-rubber, silvering and

gilding glass, dressing leather for kid gloves,

preserving anatomical and botanical speci-

mens, and the manufacture of what is, per-

haps, the most powerful explosive known to

science, without whose aid some of the

grandest triumphs of modern engineering
would have been impossibilities

—
nitro-gly-

cerine.

Scientifically considered, glycerine is most

interesting. Mention has already been made
of many of its physical characteristics. In

the pure state glycerine is somewhat more

than a fourth heavier than water (1.269).
After long exposure to a freezing temperature
it will deposit rhombic crystals resembling
those of sugar-candy. Strangely enough,
when quickly cooled to very low temperature

(
—

40° F.) it forms a gummy mass which will

not harden nor crystalize. Indeed, it was not

till 1867 that it was thought possible to crys-

talize it. The boiling-point of glycerine is

about 490° F. At this point it decomposes

slightly. As already stated, glycerine will

not evaporate at ordinary temperatures, but at

the boiling-point of water (212° F.) there is

a perceptible loss.

Pure glycerine will burn readily, if first

heated to about 300° F., giving a pale-blue

flame, similar to that of alcohol. Heated in-

tensely it decomposes into acrolein, a most

pungent-smelling compound, one whiff of

which is usually sufficient to fix it indelibly on

the memory.
To the chemist glycerine is an alcohol, be-

ing, like other alcohols, a hydrate of an "or-

ganic radical," that is to say, the hydrate of a

combination of carbon and hydrogen which

forms salts as if it were a metallic element.

From its chemical behavior, glycerine can be

considered a "tri-atomic alcohol," or tri-hy-

drate, with the formula C3H6(OH)3, on the

same analogy as sodic hydrate, NaOH, or

calcic hydrate, Ca(OH)2; the group repre-

sented by the formula C3H5 acting as a base

and known chemically as glyceryl or pro-

pertyI. Just as we can make salts of a metal

from the hydrate, so can we make salts of

glyceryl in essentially the same way, although
the methods employed are diflerent. Nitro-

glycerine, so-called, is one of these salts of

glyceryl, being an impure tri-nitrate (C8H6[N
03]3).

By far the most important salts of glyceryl
are oils and fats. The majority of these are

salts of glycerj'l and organic acids. The

principal of these acids, out of many which

are present in our common fats, are stearic.

oleic and palmitic acids. We now under-

stand how it was that Scheele made his gly-

cerine. We remember that olive-oil was the

basis of his lead planter. This oil is, in

the main, glyceryl oleate (C3H5[Ci}iH3302]:i).

Hence the reaction between the lead and the

oil and water can be expressed by the follow-

ing equations :

2 C3H,(CisHs,02)3+3 PbO+3 H2O

glycerol oleate. litharge, water. :

=2 C.iH5(OH)3+3Pb(Ci«Hs302)3

glycerine. lead oleate (lead plaster).

For many years this reaction was the basis

of the manufacture of glycerine. Cheaper
fats than olive oil, of course, were used,

while traces of lead in solution were removed

by sulphuretted hydrogen.
As the use of glycerine became more

extensive, there arose the necessity for a

cheaper method of production. Attention

naturally was directed to the spent lye of the

soap manufacturer, for soaps are sodium or

potassium salts, principally of stearic acid,

made by a reaction similar to that used in

making lead plaster, but substituting caustic

alkalis for litharge. By the method of soap

manufacture, however, the liquors containing

the glycerine are so contaminated by alkalies

and salt, and are so diluted, that until recently

it has not paid to recover the glycerine.

A process, which has proved most profit-

able, has been invented to decompose animal

fat directly into stearic acid and glycerine, by

subjecting it to the action of super-heated

steam, at a temperature of about 300° F.

The resulting glycerine is concentrated, and

purified by steam distillation, while the stearic

acid, which much resembles wax, and in

no way answers to our ordinary conception of

an acid, is in great demand for candles. fl
In this way thousands of tons of glycerine

are made yearly, not to mention the immense

number of excellent candles which are also

products of the process.

SILVER.

Silver has always ranked next to gold

among the cominon precious metals. Like

gold, it is a "noble" metal in that it does not

oxidize when heated in tiie air; and although

it forms more stable compounds with otiicr

elements than gold, yet it is readily reduced

to the metallic state by comparatively we.dv

reducing agents. This quality, together with

its beautiful appearance and its great mallea-

bility and ductility, renders it particularly

adapted for its manifold ornamental uses,

while its wide diffusion, in comparatively
small amounts, formerly rendered it an excel-

lent material as a standard of monetary value ;

but of late years the greatly increased supply

from the Western mines has made its value

much more variable, and unfitted it for pur-

poses of coinage.

Silver is found native, or in the metallic
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state, in both crystalline and arborescent

forms. It also occurs amalgamated with

mercury, and as chloride and sulphide. In

most cases, however, the silver occurs as a

sidphide, in connection with much larger

proportions of the sulphides of lead, anti-

monv, or iron. Galena, or sulphide of

lead, a very common mineral, usually con-

tains varying proportions of silver, and the

ores of copper often contain enough of the

more precious metal to pay for its separation.

The extraction of silver from its ores requires

long and rather complicated processes ; but,

on a large scale, it can be accomplished very

cheaply, and a comparatively poor ore will

pay for its working. There are many old

mines in Mexico and the West of which the

refuse left by the ancient miners can be

worked over at a profit.

Unlike gold, which always occurs in the

metallic state, the ores of silver are not

readily recognized or worked by savage or

semi-civilized peoples, and it has occasionally

happened that among such peoples silver has

been valued higher than gold ; but the usual

ratio between the price of silver and gold

of about I to 20 has obtained more or less

constantly for many years.

Silver is the best conductor of heat and

electricity known, slightly exceeding copper
this respect. The physical and chemical

elations between these two metals are very

tlose in many other wavs, and if the "trans-

lutatiori of the elements
"

is ever accom-

blished,
—a very unlikely matter, by the way,

t—we may expect that these two metals will

'he shown to be at least brothers in the chemi-

cal family.

The easy reduction of salts of silver to the

metallic state renders it particularly adapted
for electro-plating. Formerly the plating

of cheaper metals by silver was accomplished

by amalgamation with mercury, or other

chemical means, but these processes have

been almost entirely superseded by the use

of the electric current, which rapidly decom-

, poses a solution of cyanide of silver, and

deposits a bright and perfect coating of the

metal upon articles immersed in it.

Silvering upon glass is eflected by means

;
'of certain organic substances which have the

power of precipitating silver from its solu-

tions. When a solution of oxide of silver in

immonia is gently heated with Rochelle

jlts, glucose, glycerine, or tartaric acid, in a

blean glass or porcelain vessel, a bright coat-

ing of metallic silver is deposited upon the

tides. Glass door-knobs, small mirrors, lan-

ern reflectors, and the ornamental glass

lobes sometimes placed in gardens or parks,
Jre silvered in this way, as well as the mir-

i"ors used in certain reflecting telescopes.

Although silver has but little affinity for

jxygen, it unites with the allied element, sul-

Iphur, more readily than any other metal.

The ''tarnish" which articles of silver take

on when exposed to the air is due to the

formation of a thin film of sulphide, from

the traces of sulphur compounds usually

present in the air. The discoloration of a

silver spoon with which an egg has been

eaten is a familiar example, and has led to

the manufacture by enterprising jewellers

of platinum egg-spoons, which are unaffected

by the sulphur compounds present in this

popular breakfast dish. Everyone who has

carried matches and silver coins in the same

pocket must also have noticed this undesirable

combination.

The most remarkable chemical property
of silver, however, is found in its relation to

light. It does not stand alone in this respect,

for compounds of iron, chromium, and many
other substances have their composition modi-

fied by this mysterious form of energy of the

light beam ;
but silver is pre-eminent in this

respect, and the wonderful change which

is caused by this means in a film of chloride,

bromide, or iodide of silver is the basis of the

most beautiful modern art of photography.

Many years ago it was noticed that chloride

of silver blackened when exposed to the

sun's rays, and from this simple observation

the labors of Daguerre, Niepce, Draper, and

their many successors have led to the present

remarkable development of an art which

produces pictures, superior to the works of

the best artists, at a nominal price, and by a

process so simple that it is successfully prac-

ticed by thousands of amateurs, with no

especial scientific knowledge, as a recreation

and amusement.

This action of light upon certain salts of

silver is especially remarkable as showing the

connection between matter and energy, or,

more strictly, between those forms of energy
known as chemical affinity and actinism.

The molecules of bromide of silver in the

sensitive film are held together by some

attractive force which we know little about,

but call chemical affinity. Something—some

force, or energy
—comes to us in the sunbeam

which enters into these molecules aid forces

them apart, into other combinations ; but

just what it is or how it is accomplished is

something which we cannot explain In the

case of the element selenium, its Blectrical

relations are similarly modified by the dis-

turbing influence of the solar radian; energy,
thus showing an intimate connection between

them
; and, although it has long been known

that light, heat, power, actinism, electricity,

and chemical affinity were but different mani-

festations of a single form of energy, the

results of modern investigations tend to show

that the connection between them is much
closer than has ever been suspected, and that

we are, perhaps, on the eve of discoveries in

regard to the nature and properties of matter

and enerirv which will revolutionize the theo-

ries formulated from the facts at present
known to us.

INDUSTRIAL MEMORANDA.
Professor Scheibler lias invented a machine

for producing artificial smoke on a battlefield, wfiich,

it is believed, will be of great value to counteract

on some occasions tfie introduction of smokeless

powder.

A New Application of the Telephone for

military purposes is sliortly to be introduced into

the Italian fortress artillery. It consists of a so-

called telephonic bonnet, to be worn by each officer

when in charge of a gun, which will enable him to

receive the instructions of the commander-in-chief

or other in the quickest possible time.

Rubber Pavements.—A portion of the Boulevard

Anspach, Brussels, is being laid with a new paving
called "caoutchouc macadam." It is a mixture

of india-rubber and certain stones ground together
and converted into a soft paste by heat. The new-

material is not slippery, and is said to withstand the

heat of summer or the cold of winter, while being

very durable.

Cement for Pestle Handles.—A good cement

for fastening porcelain or wedgewood pestles to

wooden handles consists of a stiff paste made by
the addition of glycerine to litharge. This should

be applied to the wooden handle, and care taken

that a close joint be made at the point of union, so

that all danger of contaminating substances in the

mortar may be avoided.

Waterproofing Cloth.—Hime and Noad use

for waterproofing textile fabrics a solution of cotton,

or other vegetable fibre, in an ammoniacal copper
solution containing four parts of copper. From
this solution the copper is precipitated with zinc,

when a colorless, viscid solution of ammonium
zincate and vegetable matter is obtained, in which

the tissue is immersed to impregnation, pressed,

dried, and wet-calendered.

Case Hardening by Electricity.—Professor

Elihu Thomson has recently devised a method
of case hardening iron or steel by means of the

heat produced by the passage of an electric current.

His process consists essentially in heating the object

electrically, and then applying to the metal so

heated a surrounding envelope—either gaseous,

fluid, or solid—for the purpose of changing or pre-

venting change in the quality of the material,

according to the special end to be attained.

Firing Boilers —One of the highest aims of an

expert fireman should be to keep the largest possible

portion of his grate area in a condition to give great
radiant heat the largest possible part of a day ; when

using anthracite coal, by firing light, quick, and often,

not covering all of the incandescent coals ; when

using bituminous coal, by coking it very near the dead

plate, allowing some air to go through openings in the

door, and by pushing toward the bridge wall only
live coals; when slicing, to open the door only
far enough to work the bar.

A Big Blast was exploded at the Dinorwic

Quarries, Carnarvonshire, lately, by which about a

quarter of a million of tons of rock were removed.

The part to be removed was an obstructive rock

which prevented the quarrymen from carrying on
their work. About 7 000 pounds of gelatine, equal
in strength to twenty tons of gunpowder, was used

in the blast, which was the greatest ever attempted
in North Wales, the cost of the explosive being
about $3,000, and the quantity of rock displaced

being so enormous that it will take some hundreds

of men nine months to remove it.
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A RETROSPECT AND A PROSPECT.
The year 1S90 has been a prosperous one

for the Agassiz Association. The work
of the Chapters and individual members has

been carried on with enthusiasm and success,

as our monthly reports have abundantly
shown. Many strong Chapters have been

organized and admitted to honorable places
in our ranks.

Three courses of study have been main-

tained with a full measure of success—one in

botany, under Mr. Wight, of Framingham,
Mass.

;
one in chemistry, under Professor

Cassidy, of Norfolk, "Va., and one in miner-

alogy, under Professor G. Guttenberg, of

Pittsburgh, Pa.

The only serious misfortune of the j-ear has

been the failure of Satita Claus, in which

we had a department devoted to the interests

of our younger members. This loss, how-

ever, is largely counterbalanced by the invita-

tion of the publishers of Popular Science
News to use this journal as our official organ.
There will be advantages in a concentration

of all our interests in one paper. The pub-
lishers have generously offered us three j^ages

a month instead of two, and have given us

permission to use one column for the benefit

of our younger members.

This arrangement is made for 1891 only,
and its continuance after that date will depend

upon the manner in which all our Chapters
and members rally to the support of our new-

journal
—

for, unless objection is made, we
will hereafter cpiisider Popular Science

News as the official organ of the Agassiz
Association.

No friend of the Association can do it

better service 'than by helping extend the

circidation of this paper.

to members of the Agassiz Association to

avail themselves under easy conditions of the

unsurpassed advantages for astronomical study
afforded by the two great observatories of the

West :

The Astronomical Society of the Pacific was
founded February 7, 1SS9, as a result of tlie cordial

co-operation of amateur and professional astrono-
mers in successfully observing the total solar eclipse
of the preceding New Year's Day. It seeks to con-
tinue that association, both as a scientific and as a

social force. The new society is designed to be

popular in the best sense of the term. Boys and

girls of the Agassiz Association are welcome. Any
person who takes a genuine interest in astronomy is

invited to join its membership, whether he has
made special studies in this direction or not. It is

believed that every such person will get, and will

feel that he gets, a full return from the society,

through its meetings, or through its publications.
Three meetings a year (March, November, January)
are held in San Francisco, at the rooms of the

society, 408 California street; and three meetings
(May, July, September) are held at Mount Hamil-

ton, -where an opportunity is afforded to the mem-
bers to see and use the instruments of the Lick

Observatory. The Publicaiions are printed in

octavo form at irregular intervals
; two hundred or

more pages a year may be expected. The Publica-

tions contain papers read before the society (either
in fuH or in abstract), plates, etc., the minutes
of the meetings; and also Notices from the Lick

Observatory, which are brief and popular accounts
of the current work of that establishment, prepared
by members of the observatory staff. Such notices

have previously been printed in various astronomical

journals; but, in future, they can be found in full

only in the Publications. The Publications of the

society are sent (in exchange) to about one hundred
observatories and academies of science. They can
be obtained also by joining the society (dues $5 for

each calendar year, no initiation fee). A diploma
is issued to members. Correspondence should be
addressed to either of the Secretaries as below :

Charles Burckhalter,
Chabot Observatory, Oakland.

J. M. Schaeberle,
Lick Observatory, San Jose.

The membership is now about three hundred.

A BRAVE DEED.
Master Ralph Ballard, of Niles, Mich.,

a corresponding member of the A. A., has

recently passed through a great trial in the

sudden and very unusual death of his elder

brother. This calamity was due to gas accu-
mulated in a silo, and supposed to come

partly from the heated corn and partly from
the tar with which the inside was painted.

Ralph's heroism in saving one brother and

attempting to rescue the other at the risk

of his own life is thus recounted by the JVi/es

Daily Star of September 5 :

Edward M. Ballard met with a sudden and un-

timely death about 8 o'clock last evening. He was

engaged with his two brothers and others in filling
a silo with cut corn feed. The silo was twenty-five
feet from top to bottom. There were two apartments
to it. The one they were filling was about two-
thirds full, and the division, not being sulliciently
braced, began to spring out in the center. Edward,
being in the loft, went down with a brace to stay it.

He had got down within about six feet of the bottom
of the pit when he was overcome by the gas which
had accumulated at the bottom from the heated corn
in the adjoining apartment, and from the gas which
arose from the newly-tarred inside. He called for a

rope and fell. Harry, his brother, let down a ladder
and rushed down to rescue him, but he, too, was
overcome and fell. A hole was then broken open
from the outside. Ralph, another brother, went
down another ladder through the hole thus made,
with a rope attached to him, and with a rope to

attach to one of the boys in there. He succeeded
in getting it around Harry, when he himself was
suffocated and had to be pulled out. Harry was
hauled out next in an unconscious condition, but
was breathing and soon recovered. Ralph again
went down for Edward, but was so soon overcome
that the hitch was not perfect, when he had to be

pulled out again. Again he descended and suc-

ceeded in making a firm hitch, and they were both

pulled out; but it was too late with poor Edward.
He was past all recovery. He was thirty-one years
of age, in the prime of manhood.

We publish this month extracts from the

note-book of Mr. J. S. Walter, of Peru, Ind.,

whose careful observations and beautiful draw-

ings won the microscope offered last spring.

Mr. Walter writes under date of October 21 :

"I have received the microscope awarded me

by Dr. Nichols. The instrument is a beauty
and in every respect all that was promised.
Besides the microscope I received a pretty

and convenient case in which to keep it, and

also a valuable book or manual of instruction

in the use of the microscope. I could not

have received a prize that would have pleased

me more."

ASTRONOMICAL SOCIETY OF THE
PACIFIC.

We reprint with pleasure the following

circular, which contains a special invitation

A CARD OF INTRODUCTION.
The Y. M. C. A. and other extended soci-

eties issue to their, members cards of intro-

duction, which are in effect little Certificates

of good standing in the society. These are

very convenient in travelling, as they secure

at once confidence and a friendly reception.
At the suggestion and under the direction

of Mr. II. E. Deats, of Flemington, N. J.,
for years one of our most faithful members, a

similar card has been designed and engraved
for our Agassiz Association. It is finely

engraved on lieavy bristol-board, and is not

devoid of aitistic merit. Mr. Deats has most

generously met the expense of the plate for

this beautiful card, and owing to his kindness

they can be furnished at the bare cost of the

cardboard and printing. They will be sent

to Chapters for twenty-five cents a dozen,

single cards three cents each. Address all

orders to the President of the A. A.

REPORTS FROM CHAPTERS.
604, Fredonia, N. Y., [AJ.—Our meetings have

been full of interest, each of our seven members
reporting original work. We have been studying
birds, plants, and boulders. We heartily endorse

your remark that "the work of the Association
will not be completed until a society for the study
of natural science by personal observation is estab-

lished in every town." Monotony of life, mischief,

cruelty,—many a young person is being saved from
these by the influence of the A. A.—Miss Jennie N.

Curtis, Sec.

611, Scranton, Pa
, [B].—We watch the birds and

learn all we can of their habits, and add to our stock
of "bird books" as often as possible. We have
most of John Burroughs' books, two of Olive Thome
Miller's, one of Maurice Thompson's, White's " Sel-

bourne," and Wilson Flagg's "A Year With the
Birds." We find Mr. Burroughs' "Wake-Robin"
invaluable. When we see a bird new to us, and one
that we cannot at once place by descriptions that we
have by heart, we go right to "Wake-Robin" or
"Birds and Poets," and read it all over again; and

very often we can name our bird. Not always; but

you see we have no Audobon, or Wilson, or Coues,
so must do the best we can. We study geology a
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ittle, and wlien looking after birds cannot help

Beping half an eye on the ground. A street we

flen travel cuts through a bank containing many
pdules, which we often turn over, hoping to find a

ssil. At last we have succeeded. Broken through
be middle, it lay halfway up the bank, and there on

fcth parts was the impress of a fern. It is about

ree inches long, and stands out on one piece in

[lief, while the other is depressed. One of our

embers is deep in the study of electricity, and is

kperimenting with batteries, motors, and galvan-
neters in all his spare time.—May Walter, Sec.

j

694, Plainfield, N. J., [C].—Our Chapter has been

divided into three sections—mineralogical, botani-

cal, and entomological. In the fall we devoted four

meetin|;s to the lives of great naturalists. We
have studied the big trees of California, the lotus

of ancient Egypt, and reviewed the principal botan-

ical orders. The botanical section has held twelve

regular meetings and one field-day. It has seven

members. The entomological section, with ten

members, has held fourteen regular meetings de-

voted to the study of butterflies.—Miss Arnold, Pres.

[614, New Orleans, La., [C]. (Henry H. Straight

emorial Chapter).
—The year has meant a great

ll to us, and J am really proud of the two year's

JFowth. The young people are learning to depend
more and more on themselves, and the Chapter is

making a reputation for earnest, hard work. The

Chapter is a great aid in the regular school work,

and I am most grateful to you for originating the

\. A . as I am sure hundreds of other teachers must

be. I am especially delighted with one boy's pro-

gress. "The Agassiz" has made him! I never

before saw so wonderful a growth in two years, and

yet a quite natural growth,—nothing startling, for

he is of the plain, plodding sort. His growth
would make your heart glad, and be a crumb
of compen-sation for all the labor and anxiety that

must have come to you as President of the A. A.

With many good wishes from Chapter 614, very

cordially yours, Eliza A. Cheyney, Sec.

6j2, Ulica, N. Y., [B].
—We have ten active and

four honorary members. We study chemistry in

winter and botany in summer. We have held

during the past year forty-seven meetings and three

lield-days, besides several evening tramps, which

liave been a delightful feature of our work. During
the long days from June to September we met once

a week and walked from 5 to 9 P. M., taking a differ-

ent country road each time.—Walter S. Crocker, Sec.

652, East Orange, N. J., [C].—We have entered

ipon our fourth year with undiminished interest in

ur pursuit of "a knowledge of natural science by

personal observation." We now have eleven active

members, the last one to join us being a grand-
mother who is devoted to botany. We have held

our meetings regularly every other Monday after-

noon, excepting for two months in the summer.

Botany is still our favorite study, but many of us

are also interested in birds, and a few of us in

insects and rocks, and our collections in all are

increasing steadily. Two members of the geologi-
cal section met regularly all winter, and completed
the study of the minerals of the second grade in

Professor (juttenberg's course. Last summer our

former President, who is now an honorary member,
mounted ojr botanical specimens, so that we now
have an herbarium of nearly 200 plants, which we
found a great help in our winter meetings. Papers
have been read by members on dragon-flies, owls,

orchids, and bats, and many specimens of each

were also shown. The "personal observations"

of members reported at each meeting have become
more and more interesting. We have been repre-

sented at the meetings of the New Jersey Assembly,
and some of us have gone on most of the Hill and

Dale Club excursions. As the latter has had so

many excursions, our Chapter has only made two—
one up the Passaic River in a naphtha launch, and

the other to Short Hills. One member had her

class in school celebrate Agassiz's birthday, and one

has joined the Wilson Ornithological Chapter.—
Dr. Mary D. Iliissey, Sec.

699, Odin, Pa., [A].—This Chapter is much scat-

tered at present. One member being in college,

an,d the Chairman and Secretary being nine miles

apart, of course regular meetings are nearly impos-
sible. Yet we have done some good botanical

work. I inclose a list of the flowers observed by
our younger members.—Mrs. Emma H. Beebe, Sec.

It gives us pleasure to announce that Pro-

fessor Guttenberg is now issuing the leaflets

and specimens for the third grade of his

course in mineralogy. Perhaps we cannot

better notice this most excellent course than

by reproducing the professor's latest circular.

COURSE OF MINERALOGY
FOR YOUNG PEOPLE.

(Agassiz Association Course.)

PLAN OF THE COURSE.

The student receives a book and a handsome par-
titioned box containing twenty-five minerals; the

minerals are numbered, but not labeled ; the student

determines the minerals by means of the directions

given in the book, draws up a report and sends it to

the author; if the report is satisfactory, the student

can take a higher and more difficult grade if he so

desires. There are four grades in all.

PK1C£ FOK HOOK AND COLLECTION (FIRST GKADE) ONE
DOLLAR. POSTAGE, 25 CENTS.

In the First Grade, the student learns to determine
minerals by examining their hardness, lustre, color,

transparency, streak, taste, and odor; all he needs
for this is a streak and scratch plate, which is fur-

nished with the collection, and a pocket-knife. The
collection for this grade has been .selected with a

view of enabling even those who do not care to go
further in the course, to determine most of the com-
mon stones and to get an idea of the relations and
differences that exist between minerals.

In the Second Grade, the easier chemical tests are

introduced, such as tests with acids, flame tests,

heat tests with the open and closed tube. Part

of the necessary tools are furnished with the collec-

tion.

In the Third Grade, the student is initiated in the

art of using the blow-pipe, and of determining the

ores of the useful metals. The collection contains

the necessary minerals for these lessons.

The Fourth Grade is devoted to the study of crys-

tals, and the collection for this grade consists prin-

cipally of specimens showing characteristic crystal
forms. +
CHAPTER ADDRESSES, NEW AND

REVISED.
No. of

No. Name. Members
Ul HKlclontieW, .\..J. A 14

Mrs. 11. A. Cawley.
.578 liHliaiiapulis, Ind. 1> 33

Miss Kose Kliiott, 374 I'l'i'u St.
343 SprinjirtcU'l, III. A 5

J. Kieigli Taylor, 984 Kciteiprisc St.
180 London, s. W., Knglanil. A -a

A. N. Copelanil, Ulukc House, Woodlielil Ave.
ail l)ela\vai-e, o. B 4

K. T. HraiHleburjf.

181 Sanfonl.Fla. A 5
Robert WJ-llfc, Sylvan Lake, Flu.

325 Cattaraugus, N Y. B '. 4
Clarence B. Farrar.

3>6 Galesburg, 111. B i)

Oscar Larson. 7U5 Brook St.
132 Bliffilo,N.Y. B 17

liiclaril K. Morgan. UM Ellicott St.
3.32 Tombstone, Ariz A 6

Miss CaiTle F. Bagg.

Reports of Chapters i-ioo should reach

the President by January i.

The Agassiz Association is a society com-

posed of members of all ages, who are inter-

ested in natural science, and who are willing
to study by the modern approved methods
of per.sonal observation and laboratory work,
instead of by the old rote methods of reading
and committing to memory lessons from books.

All are cordially invited to join. Full partic-
ulars and illustrated circulars free. Address,
Mr. II. H. Ballard, President A. A., 50
South Street, Pittsfield, Mass.

OBSERVATIONS IN NATURAL HISTORY-
SUMMER OF 1890.

BY J. E. WALTER,

PERU, IND.

(selections from prize ESSAY.)

[Mr. Walter's complete notes would nearly fill an entire \
number of the Science News, and are profusely illustrated

with beautiful penand-ink drawings, of which we reproduce a
few of the best examples.— Ed. J

ARIS-tMA TRIPHYLLUM.

So well known is jack-in-the-pulpit that a descrip-
tion is almost out of place here. However, a few
remarks may be appropriate. Fig. i represents a

young plant just coming up. May 6, 18S8, and Fig.
2 another plant. May 20, 188S. In the summer
of 1889 I saw a very large plant, a leaf of which
was thirteen inches long and nine inches broad. I

Fig. I.

have noticed some variations in the color of the

spathe. The most of them are green, striped with

light green; but I have noticed some plants where
the spathe was nearly black, with light stripes.

I will now mention some abnormal growths I

have observed of the Indian turnip, this being the

principal reason of my speaking of this plant.

June 3, 1888, I met with the plants represented by
sketch No. 3. The larger is the one particularly
noted. It consisted of a single stem, which, instead

of being solid as it is in a perfect plant, was hollow,
as shown by Fig. 4. A is a vertical section of the

stem, and shows the hollow running from the
tuberous root nearly to the top, where it ends
almost at the surface. B is a cross section one inch
above the root. Fig. 5 shows cross sections of the
stem of a normal plant in comparison with the one

just named. The leaf of this plant was trifoliate.
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but two of the parts were again divided into two

lobes each. The smaller plant near by was a dis-

tinct plant, having no connection with the larger.

May 19, 1SS9, I saw another plant consisting

of only a single stem and a trifoliate leaf, as shown

by Fig. 6. The leaves, I believe, were broader than

those of the plants previously observed.

Fig. 2.

June 8, 1890, I observed another plant (Fig. 7)

differently deformed. It was a perfect plant in the

matter of having the full number of leaves, etc., but

in addition had a stalk by the side of the true scape,

bearing four leaves—or rather one leaf divided into

four parts. Two of the parts grew in such a way
that their under sides clasped against each other.

These leaves were long and narrow compared with

the normal leaves of the plant. The spathe was

dead and withered, and the green fruit had already

made its appearance. The plant was very thrifty.

One of the large normal leaves measured seven by
ten inches, and another was eleven inches long.

August 16 I again observed this plant. The leaves

were wilted down, and I saw that the scape was

sheathed with the inner petiole ;
the abnormal stem

Fig- 3-

grew alongside this, and both were sheathed with

the outer petiole. The topmost berry of the fruit

was just a little tinged with red, as though begin-

ning to get ripe.

ALLIUM TRICOCCUM.

Qiiite a difference of appearance exists between

the onion of our garden and its wild relative which

I have observed. For some time I did not in the

least suspect that it belonged to the onion family,
until I accidentally crushed some of the leaves and

recognized it by the smell. The leaves are ^at and

lanceolate in shape,
—

entirely unlike those of the

cultivated onion,—hence I was much surprised, and

at once commenced digging to examine the root.

Sure enough, I found it a real onion in shape and

taste, although not quite so strong as the common
onion, being more of a mawkish taste. The bulb

was about four inches below the surface. The plant
has three leaves, which remain only until some time

in June.

I observed the first plant April 14, 1889. It was

then about four inches high. Three weeks later

(May 5) the scape had appeared, but the leaves still

remained. June 23, before blooming, it was about

five inches high, and the leaves were gone. The

plant was in bloom July 7. The flower consisted

of a six-parted perianth with three pistils. July 28

I noticed that the seed was not yet ripe. August 25

I visited the plant and found nothing remaining but

the dried umbel. The seed had ripened and was

gone. The next year I had better luck, as I obtained

ripe seed of the plant. This was August 16, 1890,

and had I been a day or two later they would have

been gone. I think the plant is rather rare here, as

I have only seen it in about three localities. It

grows in woods and thickets.

ARISTOLOCHIA SERPENTARIA.

June 25, 1890, I found one of these plants. I was

pretty sure it was snakeroot, because of the shape
of the leaves, although I had never studied the

plant, had never seen the flowers, and did not even

know to what order it belonged. I made a sketch

of the plant on account of the peculiar shape of the

leaves and stem. I took particular notice of the

peculiar termination of the stem. Otherwise I did

not closely observe the plant, for I failed to discover

the flowers, which were concealed by the lower

leaves and the dead forest leaves which lay about

the stems of the plant. After returning home with

Fig. 6.

the sketch I consulted reading matter on the subject

of this plant, and on learning that "the flowers are

on stalks which rise from the roots," my curiosity

was aroused, and the next day I examined the plant

more closely. I was rewarded by finding three or

four flowers. From what I had read I was led to

believe that the peduncle grew from the root, but

I found that they do not grow direct from the root,

but from the main stems a short distance above the

ground. The peduncles have many bracts. The

fruit is a six-celled capsule or berry. It is oval in;

shape, and on the outside has six prominent ridges
or ribs. It is of a dull purple. The part of the

flower next to the capsule was of a light color, while

the other was a dark purple. The leaves of the

plant were five inches long and two and one-half

inches broad.

The Experiments With a Pendulum to visibly

demonstrate the motion of the earth, formerly made

by Foucault under the cupola of the Pantheon, arc

about to be renewed on an even larger scale. Tlie

new gigantic pendulum has just been suspended
from the center of the second platform of the Eiffel

Tower. It consists of a bronze wire 350 feet long,
with a steel globe weighing iSo pounds at the

end.
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WILLIAM J. RCLFE, LITT.D.,

.... Editor.

Associate Editor.

The close of another year finds the Popu-

lar Science News with an increased sub-

scription list a id advertising patronage, and

a general condition of well-being, for which

the proprietors heartily thank all those who
have aided and encouraged them by word or

deed. They hope to greatly improve the

paper during the coming year, with the aid

of an increased staH of contributors, which,

as heretofore, will include some of the most

prominent scientists in the country. The
Popular Scii;xce News holds a unique

position as a iDW-priced journal of popular

science, in wliich the standard is always

kept up to the highest point ;
and if, by its

influence, a love for the study of Nature is

fostered, and tlie progress of Science ad-

vanced, even ii a small degree, their ambi-

tions in that d rection will be fully satisfied.

There is, however, a practical side of the

matter to be considered, which relates to the

necessary expenses of printing and publishing
a journal of this class ; and they therefore

request an early attention to the bills for 1891

enclosed in the present issue, which, although
small in amount, represent in the aggregate a

sum which is absolutely necessary to the pub-
lishers in their business of managing, print-

ing, and distributing the paper.

The connection of the Science News
with the Agassiz Association during the past

year has been a very successful experiment.
A wide-spread interest has been created in a

most useful and enterprising institution among
our readers wiio are not directly connected

with it, and the members of the Association

have, on their part, added so much of interest

and variety in their communications to our

columns that we have concluded to devote

another page to such matter during the com-

ing year, confident that it will be of equal

interest to all, -vhether members of the Asso-

ciation or not. The fact that the Science

News is now the only
" official" organ of the

Association will allow of the concentration

of the best work of its members in its col-

umns, and will doubtless prove of great

[advantage to all concerned.

Among the other special articles in this

Jnumber, attention should be called to the one

rom the pen of Professor Young, of Prince-

fton, who is on; of the highest authorities on

tastronomv and stellar spectroscopy in the

^orld. The discoveries therein described

almost surpass belief; and yet they are

Iprobably but ':he beginning of what the

modern science of spectroscopic analysis has

yet in store for us.

Amid the general devastation created by
the McKinley tariff' bill, scientists may find

a crumb of comf)rt in the fact that books

printed in any other language than English

may now be imported free of duty, thus

greatly facilitating the study of the valuable

work accomplished by the French and Ger-

man scientists. Books printed in English are

still taxed at the rate of 25 per cent. Users

of chemical glassware, and lenses—photo-

graphic, microscopic, etc.—must pay 45 per

cent., although chemical apparatus of plati-

num is, as formerly, admitted free of duty.

A most uncalled-for advance has been made
in the rate upon albumenized paper from

15 to 35 per cent., which will be felt bj'

every photographer in the country, both

professional and amateur. The rate upon
other classes of scientific apparatus ap-

pears to be but slightly increased. Travel-

lers from Europe are nominally allowed to

bring in apparatus free as "professional im-

plements," but, this privilege being largely

dependent upon the rulings (nnd whims)
of the local authorities, we fear it will not be

of much practical value. The whole business

is an excellent illustration of the absurdities

of a "protective" system; but, even allow-

ing that protection is a benefit, tiiere is neitlier

sense nor justice in taxing scientific research.

However, the authors of the bill have been

consistent in this respect, and a government
which taxes art 15 per cent, and literature

25 per cent, may well impose a tax of 45 per
cent, upon the apparatus of those who are

endeavoring to advance the progress of civili-

zation by tiie study of the sciences.

A PECULIAR and instructive accident re-

cently occurred in the city of Lynn, Mass.

The electric lighting station caught fire, and

the wires carrying the current from the pow-
erful dynamos were burnt oft", thus breaking
the circuit and cutting oft' the current. Re-

lieved of the work of producing the current,

the 700 horse-power engine became unman-

ageable, and started oft' at such a rate of speed
that the large fly-wheel was broken into frag-

ments by the centrifugal force, and flew in all

directions, causing much damage to the build-

ing. This occurrence is an excellent illustra-

tion of the principle of the transformation

of energy, as the power produced by the

engine, instead of being transformed into

electrical energy, was, on account of the

breaking of the circuit, suddenly changed
into the centrifugal force which caused the

wreck of the fly-wheel. It is also shows

plainly that it really costs something to pro-

duce electricity, and that it is not an unlimited

and costless source of power, as many sup-

pose.

A CURIOUS discovery in photograpliy is,

that when eikonogen is used as a developing

agent, a positive instead of a negative image

may be produced on the plate after exposure
in the camera. The process depends upon
the addition to the developing bath of a

substance known as aljyl-thio-carbamide,
made from oil of mustard. Although the

process has not, as yet, been perfected for

practical use, it is of the highest interest, and
will doubtless prove of great value to profes-
sional as well as amateur photographers.

A LEADING natural gas company in Pitts-

burgh has notified the iron manufacturers

of that city that it will no longer supply
the gas for use in puddling furnaces. The

company explains its action by stating that it

is not taken on account of any scarcity in the

supply, but because the gas can be used to

greater advantage in private houses, as the

price there paid is many times greater than

for the same quantity of gas used in the iron

furnaces. This will be a serious disadvantage
to the iron manufacturers, and seems unjusti-
fiable except on the supposition that, not-

withstanding the denial, the supply of natural

gas is really diminishing. The permanency
of the gas supply is a very interesting and

important question, and although the quantity
stored up in the earth's strata may be sufti-

cient to supply all demands, both present and

prospective, for many years, yet the time

must certainly come when it will be ex-

hausted
; and, in the absence of any definite

knowledge in regard to the available supply,
a careful and economical use of this valuable

gift of Nature would appear to be the part
of wisdom.

Investigations by Mr. E. A. Partridge

upon the atomic weight of cadmium give the

number 11 1.8015 as ''^^ '^lost probable value.

The nearest approximation hitherto made to

this weight is 112. Mr. Partridge's determi-

nations seem to have been made with great

care, and are, undoubtedly, the most accurate

up to the present date.

In a paper read before the Franklin Insti-

tute, of Philadelphia^ Mr. Reuben Haines

gave an account of his examination of water

from an artesian well, which had passed

through a galvanized iron pipe. Over six

and a half grains of carbonate of zinc were

present in every gallon. The water also con-

tained an unusual amount of carbonate of

ammonia, and Mr. Haines concludes that the

enormous amount of zinc present in solution

was due to the formation of a double carbon-

ate of zinc and ammonia, held in sohition by
the excess of carbonate of ammonia present
in the water. The case is an exceptional

one, but the action of water on galvanized
iron pipes is so variable ami uncertain that



186 POPULAR SCIEKCE NEWS. [December, 1890.

they are entirely unfit to carry water used for

drinking. The salts of zinc have a most

prejudicial effect upon the health, and the

danger of contamination of water in contact

with zinc or galvanized iron is a constant one.

A MEDIEVAL CYCLONE.
The past summer has been remarkable for

the storms and cyclones, which in destructive-

ness, if not in number, have surpassed those

of previous years. The terrible loss of life

caused by the cyclone near St. Paul, and the

hardly less serious destruction of life and

property at Lawrence, Mass., in a region

supposed to be free from such visitations, are

still fresh in the minds of all
;
and in France,

Switzerland, and other European countries,

thunder-storms and tempests of wind and

rain of exceptional severity have caused great

damage.
It is by no means to be inferred, however,

that "the climate is changing," or that simi-

lar meteorological events have not occurred

in previous years. With the settlement of

our Western countrj-, and the improved

certain extent from their consequences, there

still remains a great deal that is mysterious
and unexplained ;

and as regards the cause

of the formation and action of cyclones,
—

or,

more properly, tornadoes,—we know but

means of observation and communication

of modern times, such phenomena, when

they do occur, are much more likely to be

brought to public notice
;

and the greater

damage caused by them is simply due to the

existence of a greater number of persons and

buildings in the regions affected by them.

This view is confirmed by accounts of

meteorological phenomena in old books,

which, freed from the superstition and igno-

rance of those days, must have referred to

cyclones and thunder-storms similar to those

of the present day. In an old work pub-
lished in 1557, the Livrc dcs prodigcs, by

Lycosthenes, are two quaint wood engrav-

ings, which we reproduce,
—one designed to

illustrate a cyclone, and the other a violent

thunder-storm, which in those superstitious

days, before the advent of Benjamin Franklin,

were supposed to be due to the battles in the

air of armies of evil spirits. Although,
thanks to modern investigations, we have

learned much about the cause of such occur-

rences, and are able to protect ourselves to a

little more than those persons who were

unfortunate enough to have lived in the six-

teenth century.
<» ^

[Specially Reported for Popular Science News J

THE BRITISH ASSOCIATION AT LEEDS.

The sixtieth meeting of the British Association

for the Advancennent of Science, lately held at

Leeds, was, although 1,775 members were in attend-

ance, comparatively small and quiet. It was, more-

over, evident that those who had come to Leeds

were there for serious, steady work. This work

was, on the whole, good and of high quality, though
too often on matters of purely technical interest.

The section rooms were, therefore, seldom more
than fairly filled—a state of affairs now become so

common that the officers of the Association are

giving much attention to the question of a remedy.
Conferences for the full and free discussion of sub-

jects of general interest have been already tried in

some of the sections, and found to be popular.
If three-quarters of the time of the meeting should

be given to these, and more time allowed for discus-

sions that spontaneously arise, it is thought that the

interest and usefulness of the occasion would be

largely increased.

That much can be done to improve the organiza-
tion of sectional work has been abundantly proved
in the case of Political Economy and Statistics—a

section once a reproach to the Association, and a

refuge for every theory that could nowhere else find

utterance. Under the guidance of Mr. T. H. Elliott,

its recording secretary, preparations for the Leeds

meeting were begun early in the year. The organ-

izing committee met often, decided wliat were the

subjects of importance and present interest useful

to bring before the section, limited these in number,
communicated with the best men in each depart-

ment of the science, and induced them to take part

in the discussions arranged. As a result, three or

four papers only were read each day,
—in other sec-

tions the average number was sixteen,—and these

were on such broad and live subjects as: "The
Probable Effect on Wages of a General Reduction

in the Hours of Labor," (Professor Munro) ;
"Re-

cent Forms of Industrial Combination," (Professor

lladley) ; "The Ulterior Aims of Co-operation,"

(Mr. B. Jones) ;
"The Value of Labor in Relation

to Economic Theories," (Mr- James Bonar) ;

" Pro-

gressive Taxation," (Professor Bastable) ;
"A The-

ory of the Consumption of Wealth," (Professor

Geddes) ; and "Modern Changes in the Mobility
of Labor," (Mr. Llewellyn Smith). The Geo-

graphic section was, moreover, invited to confer,
with the Economic on the " Lands of the Globe
Still Available for Settlement by Europeans."

In the sections of pure science, the papers—
of which there was an abundant supply

—had little,

of interest for the general public. Among those of,

exceptional scientific value were the contributions!

to the discussions on electrolysis and solutions,
which are to be printed in full, and a communica-
tion from Professor Rowland, of Baltimore, on the

spectra of metals. Among the geologists the work
included Professor Marsh's account of discoveries

in regard to the gigantic ceratopsida;, or horned

dinosaurs, of the Laramie beds in the Rocky Mount-
ain region, and a report from the government geolo-

gist of New South Wales showing that most of the

cominercially valuable minerals occur in more or

less abundance in that country. Vesuvius and the

exploration of caves came in for their usual share

of attention, and suggestions were given as to the

sites in the Southeast of England where trial

borings can most economically be made for the

coal that undoubtedly underlies that district. Mr.

J. Logan Lobley discussed at length the facts

recently made known concerning the deposition
of gold by marine action. Unaltered sedimentary
rocks, even of the Tertiary Age, may be showed to

contain an equal amount of gold in proportion to

their bulk with that of those metamorphosed Cam-
brian and Silurian rocks hitherto regarded as the

earth's treasure stores of the precious metal. More-

over, Sonstadt's discovery of nearly a grain of gold
to the ton of sea-water, and Daintree's of the power
of organic matter to precipitate gold from a solution

of the terchloride, give reason for the supposition
that the deposition of gold on sea-bottoms is still

going on.

A large part of one day was devoted by the biolo-

gists to a consideration of the subject of teaching

botany in schools, introduced by an able and far-

reaching paper by Professor Marshall W.ird. Bot-

any, he urged, should be taught, not in order that

names and facts may be committed to memory, but

that habits of accurate observation may be acquired

by the pupil, and great principles and laws grasped
which in futura may be applied under any special
conditions. In these views he was suppoited by thel

eminent biologists present, who, one and all, agreed"!
that it is time to leave the blind worship of factsj
and, instead of measuring a scholar's progress byl
the amount of dogmi.tic iuformation imbibed and

put into an examina;.on piper, look to his under-J

standing of the relatron beiween facts and the wa»
in which he intelligently describes what he sees.

In the Anthropologic s;ction the boldness and

grasp displayed by li.dies in dealing with menta^
evolution and ihe Ua)winii n doctrine of reversion^

was somewhat of a si rpris; to the older members>J
though the most attrjctive part of the proceedings.'!
The question of the cradliland of the Aryans wag

again brought forwi'd, thi? time by the Reverend

J. Stuart Glernie, w.io endorsed the conclusion^

recently published by Schrider, that the indication

afforded by the languages J;nd culture of the primi-^

tive Aryans and the actual conditions of lile on the

Russian steppes at this moment point to Southern

Russia as the original home of these ancestorjl

of ours. The present aspect of the jade question

was stated by Professor F. W. Rudler, whereby i^

seems no longer necessary to seek an exotic origio

for the nephrite and jadeite implements found in

ancient graves in Europe a.id America, jade havinfj

been found in both these continents in situ.

By far the most popular paper presented to an/l
section was that of Miss I>owie, granddaughter
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of the late Robert Chambers, of Edinburgh, de-

scribing her experiences in the Carpathian Mount-

ains. Travelling- witli no other companion than

a peasant attendjiit, she lived for ten weeks among
the people, conforming almost entirely to their

ways of life. 'ier account of the villages she

passed thr^-ugh cind their occupants was delight-

fully given and greeted with a round of cheers. At

its close Miss Dov/ie received congratulations from

the chairman on he courage and enterprise she had

displayed, and e. vote of thanks was, with much

enthusiasm, accorded her.

The address of the President, Sir Frederick Abel,

a survey of the progress of applied science in certain

definite lines, was adapted only to the specialists

among his audience. In this respect he was fol-

lowed by more than one of the vice presidents.

Of the others. Captain Noble gave a strikingly

clear and effective description of the Forth Bridge,

followed by a comparison of the mechanism and

effectiveness of the war ships of the early part of the

century with those of the present, and a discussion

of the explosives now coming into use. The asso-

ciation of Leeds with Dr. Joseph Priestley, provided

Professor T. E. Thorpe an opportunity of emphasiz-

ing Priestley's true relation to the marvellous devel-

opment of chemical science which marked the close

of the last century. Sir Lambert Playfair, Consul

Cjeneral for Algeria, taking his large audience on an

historico-geograf hical tour round the shores of the

.Mediterranean, sketched the succession of events in

those regions from the founding of Tyre to the

French annexation of Tunis, considering at the

same time some of the practical problems of the

moment. Upon the scheme for flooding the Sahara

he poured contempt, but spoke with enthusiasm

of what may be done there by artesian wells. In

tho.se places where the drainage, instead of flooding I

open spaces and forming what are called chotts,

finds its way through the permeable sand till it

meets impermeable strata, he has seen one well

alone throw into the air a column of water equal to

1,300 cubic metres per diem—a quantity sufficient to

redeem i,Soo acres from sterility and to irrigate

60,000 palm trees.

To the Economists, Professor Alfred Marshall

presented with characteristic openness of mind a

review of some of the changes that are going on in

the mode of action of competition, and the attitude

of economists regarding it. Discussing the various

aspects of the (]uestion of production. Professor

Marshall digressed on the way to speak a little on

protection and fr.;e trade. American protectionists,

he admitted, have something to say for themselves,

and once had more. But, having in their own

country studied their position, his deliberate judg-

ment is in favor of free trade for the United States.

Those phases o( competition and combination

touching the strjggles of small capitalists against

one another, and the union of great capitalists in

the form of trusts, received careful and impartial

consideration. The address began with the state-

ment that econcmists of today no longer keep a

supply of generii. propositions and dogmas ready

for special appl cation at any moment. It con-

cluded with the expression of the speaker's profound

conviction that ''every year economic problems

become more complex; every year the necessity

of studying them from many different points

of view and in many different connections becomes

more urgent. Every year it is more manifest that

we need to have more knowledge and to get it soon,

in order to escap; on the one hand from the cruelty

and waste of irrespcnsible competition and the

licentious use of \veaUh, and on the other from the

tyranny and the spiritual death of an ironbound

socialism."

The Leeds meeting will be remarkable in the

memory of most of those who attended it for the

general lectures given in the Coliseum. Probably
at no meeting have any more masterly, more intelli-

gible, and more instructive been given. Professor

John Perry, of London, gave an explanation of a

rapidly made series of experiments with spinning

objects
—some set in motion by the hands, but

others, including tops and gyrostats, set in very

rapid rotation by means of an electro-motor. The

object of the lecture was to show that all problems
raised by these spinning objects had their analogy
in the rotation of the earth, and that the fact that

the earth is a spinning top is a great and persistent

cause of many phenomena. It is, he said, probable
that terrestrial magnetism is altogether due to it.

Mr. E. B. Poulton's discourse, delivered without a

single note, made clear the relation between mim-

icry and the other uses of color in the animal king-
dom. The illustrations thrown upon the screen

were, so far as possible, new, and, though some
of them had been described before, all had been

prepared specially for this occasion. Not less fasci-

nating was the lecture by Professor C. Vernon Boys
on the wonderful properties of quartz fibres, which

he himself may be said to have discovered. Finding
it necessary in the use of a new instrument, a radio-

micrometer, to measure a force so excessively

small that even a silk fibre was too coarse, he

obtained finer wires by shooting a very light arrow,

which drew after it a very fine fibre of quartz from a

piece of molten quartz held in the flame of an oxy-

hydrogen blowpipe. In this manner he obtained a

thread not more than 1-15,000 of an inch in diame-

ter, and which will show an appreciable twist with

a force of a thousand-millionth of a grain weight

applied at the end of a lever one inch long. This

lecture was also illustrated with lantern slides,

showing the various applications of the fibres, and

a comparison of their thickness with that of fine

wire, spun glass, and silk from a silkworm cocoon.

Lectures such as these, prepared for and delivered

to large audiences of what are called in England
the operative class, form no small part of the useful-

ness of the British Association, and, perhaps better

than in any other way, further its main object—the

advancement of science.

[Original in Popular Science Neto».\

BRIEF STUDIES IN BIOLOGY.
BY PROF. JAMES H. STOLLER.

CONCLUDING CHAPTER.

THE VERTEBRATA.

These studies in animal biology have now dealt

with examples of six of the great primary groups, or

sub-kingdoms, of the animal world. But one more

sub-kingdom remains, and that is the great one

of the Vertebrata. In this division are included

most animals that are familiarly known, both those

domesticated and those that live in the wild state.

And it is true that not only in general interest,

but also from the standpoint of zoological science,

the five classes of vertebrata—namely, fishes, am-

phibia, reptiles, birds, and mammals—are each of as

much value as any of the sub-kingdoms of inverte-

brate animals. But on the basis of structural

differences—structure being the ground of classifi-

cation—each of the invertebrate sub-kingdoms must

be given the same importance as the great division

]'e7'telrata. Hence these five classes are thrown

together into one sub-kingdom, co-ordinate with

the six, typical animals of which we have already
studied.

Instead of taking a single animal as a type of the

entire group, it will be best in our present study to

have in mind examples of each of the five classes

of the Veitebraia. Let us choose as familiar repre-

sentatives of these classes, taking them in their

natural order as named above, the trout, the frog,

the lizard, the robin, the dog. . We will notice what
characters these animals have in common, and thus

gain a knowledge of the distinctive features of ver-

tebrates in general.

Our attention is first directed to the fact that these

five animals are like one another in the fact that

they possess an internal skeleton. We must remark,

too, that in this they are different from the inverte-

brate animals we have studied; some of these—the

starfish, the grasshopper, and the snail—possessed
an external skeleton, but in none was an internal

one present. Stopping only to observe that this is

a broad distinction between the two great primary
divisions of animals, and that it is obviously correl-

lated with general differences in the arrangements
of organs, we next notice, in regard to the internal

skeleton of the five animals, that in all it shows an
axial portion, consisting of a row of bones, called

the vertebral column, jointed at the anterior end to

a box-like, bony structure, called the skull. It at

once becomes clear (hat this column of bones, with

the skull, is the leading feature of bodily structure

in these animals, and that; it is properly determina-

tive of their place in zoological classification. . For
in all we find that the several systems of organs,

particularly the nervous system, have the same situ-

ations in the body, relative to the vertebral column.

In regard to the nervous system, it is to be noticed

that its main portion is contained within the hollow

of the vertebral column and that of the skull, form-

ing the spinal nerve-column and brain. From these

considerations alone it becomes clear that animals
which upon superficial examination seem so unlike

as the trout and the dog, must be placed in the

same general group (sub-kingdom).
But further observation shows that there are other

features of resemblance besides the fundamental one
of the possession of a backbone and cerebro-spinal
axis. Looking at the external parts of the animals,
it is seen that the organs of locomotion, whether
fins, wings, or legs, are arranged in pairs, and that

the same number of pairs
—

namely, two—is present
in all.' (It is true that in the fishes, besides the

paired fins there are median fins which aid in

locomotion). Further examination of the limbs—
using this word as applied to locomotive organs
of any sort—shows a much closer resemblance than
in regard merely to arrangement and numbers. It

is seen that all show the same plan of structure,

that is, consist of like parts, similarly related. Thus
an examination of the skeletons of the fore limbs
shows that in all, save the fish, there are present,
bones of the upper arm, fore arm, wrist, and hand
—the same, it will be observed, as in the arm
of man. In the case of the fish the difference is by
no means a radical one

;
it is only the upper division

of the limb that is lacking—the bones of the fore

limb and the wrist are present, and the fin answers
to the manus, or hand, of the other vertebrates. A
comparison of the skeletons of the hind limbs
of the several animals shows a like correspondence.
Furthermore, a study of the sets of bones, called

arches, by which the limbs are joined with the
vertebral column, shows a close structural cor-

respondence in all. We may sum up by saying
that the parts by which locomotion is efltcted in all

the five classes are plainly made on the same plan,
but they show modifications in adaptation to the

physical surroundings of the animals—the limb
of the fish to locomotion in water, that of the bird

(in the case of the fore limbs) to a life in tlie air, etc.

The relationship of the five classes of vertebrates
thus seems clearly established on the basis of cor-

respondence in structure. Equally strong evidence
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is afforded bj comparison of other parts, as, for

instance, the brain, in regard to its division into

lobes. Nothing could be more interesting than a

comparative study of the brains of five tjpical

animals, such as we have named. It would be seen

^that in all there are the same number of paired

lobes and having the same serial arrangement. But

the relative size of these lobes varies as we go

successively from the lowest group, fishes, to the

highest group, mammals. That lobe which is the

seat of ihe higher functions of mentality, namely,
the cerebrum, is small in fishes, but, as we pass

to the higher groups, it becomes larger and larger,

until in the mammal-brain it overtops the others,

constituting three-fourths of the brain-mass.

These comparisons inevitably suggest the question

of the genetical relationship of the five classes

of vertebrates. Is there a true family relationship

among them .' Are they all descended from a

common ancestral vertebrate type.^ The interested

reader can only be referred to the literature upon
this subject. However, in concluding this paper,

we may refer to two or three points that have a

bearing upon this great quostion, and that are

illustrative of the great mass of evidence that, to

almost all persons who have studied the matter,

is convincing of the truth of the doctrine of evolu-

tion.

1. It may have occurred to the reader that while

what is said above is true of the five animals under

examination, there are some vertebrates that do not

have four pairs of limbs; some fishes—for instance,

the common eel—that have only one pair of fins,

and some reptiles
—as the snakes—that have no

limbs at all. Now if all vertebrates descended from

an ancestral generalized type, those now living

which lack two pairs of limbs must have lost these

parts in the process of evolution. Also it is antece-

dently probable that in some the parts would not

yet be fully lost, but in process of gradual disappear-
* ance. That this is the fact is most strongly indi-

cated by the presence of imperfect (called rudi-

mentary) limbs, or arches for the support of limbs,

in some of the fishes and snakes. Thus in the boa

constrictors there is a pair of claws, supported by

bones, the positions and attachments of which are

the same as of the hinder limbs of other reptiles, as

the lizards. And while some fishes when full-grown

lack any trace of ventral fins, they all pass through a

stage of embryonic development in, which two jx^iirs

of limbs are present.

2. There is a single animal, the lancelet, which,

while thrown with the fishes in classification, is

much lower in rank—is the lowest type of organiza-

tion among the vertebrates. In the lancelet there is

no bony vertebral column or skull, but in their place

a gelatinous cord, called the notochord. Overlying

this cord is a nerve-axis, but its anterior part is not

developed into a brain. The blood contains only

colorless corpuscles, whereas that of all other verte-

brates contains both white and red corpuscles. Now
all other vertebrate animals—every species of fish,

amphibian, reptile, bird, and mammal—pass through

a stage of embryonic development in which they are

like the lancelet in the characters just named. The

inference is, that all vertebrates have been derived

from an ancestral form which resemblgd the now

living lancelet in respect to these fundamental

features.

3. The study of fossils shows that in past ages

of the earth there lived vertebrates which were con-

necting types between the clas es now living. Thus

some were partly fish-like and partly reptilian ;

others, partly reptilian and partly bird-like, etc.

Also fossils are known which form a tolerably com-

plete series of types between these generalized

forms and the classes of vertebrates now living.

Moreover, the strata in which they are found prove
that the succession of types in time was from the

generalized forms to those of living animals.

Union College, Schenectady, N. Y.

[Special Correspondence of Popular Science New8.\

PARIS LETTER.

Swallows are leaving and scientists are coming
back. The vacations are over, and after a trip to

the sea-shore or to the mountains, all return to their

business, and the scientific establishments re-open

their doors; lectures and courses are again in full

play. The season of work has begun—of indoor

work, as nature is now going to sleep. Although it

is rather late now to communicate the information,

as far as immediate application is concerned, here

are some observations made by some Swiss shep-

herds of the Zurich canton, concerning the prognos-
tication of weather through the observation of

plants and insects. When Alsine media opens its

corolla by 9 A. M. and keeps it open till 4 P. M.,

approximately, the weather will be fair the next day ;

but if the flower is not open at 9 it predicts rain.

If the flowers of Galium rerum give off a strong

smell, rain is not far off. When the "petals of Oarlina

vulgaris shut, rain is coming. Flowers of Calen-

dula pluvialis remain closed after 7 A. M. when rain

is to pour the same day. If leaves of Oxalis aceto-

sella shut, rain, or cold, or a storm are near. Lap-
sana communis must not keep its flower open at

night; when it does it means rain. Such is also

the case if Draba verua inclines its leaves toward

the ground, and if Crataegus latifolia turns the

superior aspect of its leaves in the same direction.

The Zurich shepherds consider these various plants

as so many barometers, and it is quite certain that

many flowers and leaves do exhibit definite peculiar-

ities when some change of the weather is impend-

ing, but we would not advise to dispense totally

with the usual barometer. Marshal Bugeaud, in

his African campaign, had with him a glass jar

containing some green frogs (thyta arhorea) for the

purpose of ascertaining the future of the weather;

these animals indicated it by climbing, or by going

down, on the side of the glass, and the Marshal said

they were capital barometers. With many others, I

tried the plan, and never saw that they cared at all

about the weather, and their movements indicated

nothing at all, as they always kept as high as possi-

ble, whatever the weather might be.

Bacteriological studies are being pursued in many
directions, and with success in France and Ger-

many, where a great number of men have trained

themselves in the special work and methods of this

recent science. Two periodical publications are. in

France, especially open to bacteriological re-

searches
;
the one is the Archives de Pathologie Ex-

perimentale, edited by Professor Strauss, of the

Medical School
;
theother is the Aniialesde I'lnstitute

Pasteur, conducted by Professor Duclaux, a very
able and talented scientist, a member of the Acad-

emy of Sciences, and one of the most remarkable

men in the art of grasping the delicate points of a

subject at first glance, and of explaining them en

ahrupto in the most clear and precise language.

He possesses the French genius in the highest

degree, and it is a pleasure to listen to him when

explaining a difficulty or criticising a theory. His

Annales are full of excellent information, inasmuch

as he has assumed himself the task of reviewing the

more important foreign publications.

Among the principal papers iecently published,

I would call the attention on Gabritchevsky's re-

searches on Chimiotaxis. This new name has

been set forward by PfelTer, and expresses the fact

that the micro-organisms endowed with mobility
are attracted or repelled by definite chemicals, or-

ganic or inorganic. This fact has given birth to a

new method of research. If we want to know
whether such or such microbes are present in such

and such water, or matter, we prepare some

capillary tubes filled with any substance which at-

tracts the micro-organisms ;
one end is shut and

the other dips in the water or matter to be exam-

ined. In a short time the micro-organisms get in

the capillary tube, when they are easily detected

by the ordinary methods. This new method is a

very curious one, and no doubt will be extensively

used, as it will render bacteriological analysis much
more rapid and easier.

Another very important paper is by Winogradsky.
and refers to the agencies of nitrification. Scien-

tists have long been perplexed by the question of

ascertaining how, and under what form atmospheric

nitrogen can be introduced in plants, and help to

build their chemical structure. As all the nitrogen
in animals is given to them by plants, the question

is of great biological interest. It is known now
that nitrogen gets into plants principally, if not ex-

clusively through the agency of some micro-or-

ganisms which dwells in the roots of plants, and

when these micro organisms are killed by heat,

for instance, the plant suffers and dies, unless some

of them are artificially introduced in the roots.

These micro-organisms
—or this one, as one only

has been discovered yet
—are always present in the

soil and their influence on life generally considered

is one of utmost importance.
M. Drake del Castillo, an able French botanist,

has recently obtained a reward from the Frencli

Academy of Sciences for a good memoir which he

has published on the Polynesian flora. The Acad-

emy had proposed a question, asking the significance

of the flora of Polynesia generally. M. Drake del

Castillo, the successful competitor, after a careful

study of the matter, comes to the conclusion that

the whole flora is of foreign origin. The idea of a

former Polynesian continent, of which the present

islands and archipelagos should be vestiges,
—the

highest parts,
—must be discarded, for geological

and floral reasons. Sea soundings exhibit enor-

mous depths between many islands or groups, and

it seems impossible that the former continent could

have been so deeply immersed. Then the character

of the flora shows that all the species of Polynesia
are either cosmopolitan or of American and Asiatic

origin. The flora ha^i been introduced ty currents

and other natural agencies of dispersio 1. But a

curious fact is that Polynesian flora exhibits peculiar

features, and M. Drake del Castillo is of t le opinion

that the migration took place a long tim? ago, and

that while the originil species have generally dis-

appeared and died out in their primitive habitat, to

be replaced by analogous but different forms, the

plants which migrated to Polynesia have kept their

original forms. Pol\nesia would then present an

older flora than is commonly believed. Another

hypothesis is, that while the Asiatic and American

species did persist, the species introduce 1 in Poly-

nesia varied somewhat, on he contrary, on account

of the climate and nevv surroundings. Both expla-

nations are likely enough. At all events, the prin-

cipal cpnclusion is that no Polynesian continent has

existed, and that the flora of Polynesia is an intro-

duced one. Although short, M. Drake del Castillo's

memoir is full of good information, well sum-

marized.

Books are scarce at present; during tlie summer
months publishers do not issue many, but now

comes the season for new publications. However,

we must signalize M. Armand Colin's new series—
an Encyclopedic Horticole et Agricole, a series i>l
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books de' oted to agriculture and horticulture,

of which wo are out: one on rivers, the other on

butchery. The price is low, and the books are

good.
Another good book is M. Proust's lectures on

hygiene, a series of twelve lectures for students on

the elements of hygiene. It is clear, and full

of information on the way we ought to live—but

do not. H.

Paris, October 24, 1890.

[Specially Observed for Popular Science Keujs.]

METEOROLOGY FOR OCTOBER, 1890.

TEMl-ERATURE.

Average Thermometer.

At 7 A. M 4S''0'
At 2 I'. M 5S-'o*
At 9 r. M 46.97'
Whole Month .... 49.05°
Second Average . . . 48.53'

Last 20 Octobers

.Second Average

50-55

49.9?°

Lowest.
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ANOTHER "MAGNETIC" MAN.

My attention has been called to the following

account from a Lewiston (Maine) paper, dated Sep-

tember 25, of a scientific phenomenon in which jour
readers maj be interested :

"The writer was entertained Friday evening hy a

wonderful man, a resident of College street. The

gentleman is a well-known citizen of most trust-

worthy characler. After an evening's performance

he feels exhausted in the morning. He can do

nothing with the palms of his hands on the object,

but must use the tips of his fingers onlj. He first

began with a common table with swinging sides.

Placing his fingers nearly in the center, he could

cause either end to rise and remain suspended. It

would rock, beat time to music, or turn a complete
somersault. No part of his person touches the

object but his finger-tips; and there are no secret

wires, for we examined the table carefully. Next he

let down the swinging sides, which are on hinges,

and, by placing his finger-tips, could raise the leaf,

and hold it in that position several minutes while

we tried to pull it away from his fingers. Then we
took a heavy braided rug, and folded it in four

thicknesses, and placed it on the table. With this

obstruction he easily lifted the table, and turned it

completely over. A plate was put upon the table,

and this proved no hinderance. Then a tin dish,

inverted, was given to him, and still the table not

only came up, but the tin dish stuck fast to the

table. He lifted chairs and other objects while

resting. Then the table was inverted
; and, placing

his finger-tips upon the table-legs, the heavy table

came up, and remained clearly suspended from the

floor, with one foot of clear space beneath.

"The v.riter then sat upon the' end of the table,

which came up so suddenly as to throw him oif upon
the floor. At last came a strong test. We seated

ourselves in chairs afr opposite sides of the table,

the writer grasped the table-legs with all his

strength, and the gentleman stood clear of the

table, and, placing only his fingers upon the smooth

surface, drew the table so violently as to bring us

down upon the floor in confusion.
"
Finally we grasped hands and tested our natural

strength in pulling, and the writer was the stronger

man; but, as the current came down in his arms, it

went up into ours, feeling just the same as when we

hold the handles of a battery. Then the strength

of the gentleman was wonderful, throwing us around

the room as one would handle a toy. The whole

evening was filled with these performances. There

is no possible chance for deception, and those who
have seen this say that the only motive power which

these objects receive comes directly from the finger-

tips of this man. He can perform the same feats in

any room, or with any soft-pine table, which may
be placed in any position."

—E. W. Hall, in Science.

<»

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

R..H. B., Aew York.—What is the most recent

theory in regard to the formation of hot springs.'

Answer.—The further we go beneath the earth's

surface the higher the temperature of the strata

becomes. It is probable that at a comparatively
short distance from the surface the whole interior

of the_earth is in a molten condition. Hot springs
are formed the same as any others, except that the

water comes from a deptli where the temperature
of the earth is high enough to heat it, in many
cases, to the boiling-point, or, as in the geysers,
even higher.

W. W. C, California.—A machine moved by the
radiant energy of the sun's heat or light would not
be a true "perpetual motion," because the source
of energy is not a perpetual one. There can be
little doubt but that in the course of ages the sun, as

well as all luminous celestial bodies, will become
cold, dark, and dead like our moon at the present
time.

E. F. E., ifass.—An egg which has begun to

decay will float in water. How can the develop-
ment of gas inside the shell change its specific

gravity }

Answer.—As is readily shown by a microscope,
an egg-shell is quite porous, and readily allows the

water inside to evaporate into the air. As this

water is replaced by the gases of decomposition, the

change in the specific gravity of the egg is quite

enough to make it lighter than water, and, con-

sequently, to float.

D. D. S. , Iowa.—You are wrong in supposing
that the white clouds issuing from a steam-pipe are

composed of steam. Steam is a perfectly invisible

vapor, but when suddenly cooled it condenses into

innumerable minute drops of water, forming the
white substance which is popularly known as

"steam," but which is really water, and identical

with fogs and clouds.

LITERARY NOTES.

Come Forth, An historical novel by Elizabeth Stuart

Phelps and Herbert D. Ward, authors of "The
Master of the Magicians." i6mo. $1.25.
" Come P'orth

"
is a story of the time of Christ.

Lazarus is the hero, and other New Testament char-
acters are introduced. The setting is true to the

times, but the historic element is "Ribordinated to

the movement of the story, which deals with

Annas, the great high priest, the temple, the social

relations of the Pharisees and Sadducees, the Sisters

of Bethany, and the customs of Palestinian home
life. While the authors introduce Christ into the

story, they have not intruded thoughtlessly upon
his august character, but have treated it with a

reverence that will commend itself to Christian
readers.

A Popular Mineralogy and Geology, by Katherine
E. ilogan. A. Lovell & Co., New York.

This excellent little book is, as its title states,

a popular treatise, written for those with no pre-
vious knowledge of the subject. Although any
such brief work upon so vast a subject must be
more or less incomplete, it is scientifically correct,
and excellently adapted to its purpose in every way.

Sociology. Popular lectures and discussions before
the Brooklyn Ethical Association. James H.
West, publisher, 196 Summer Street, Boston.

Price, $2.00.

This work is a collection of essays on social ques-
tions, with especial reference to their relations with
the great principle of evolution and development.
While many of the views advanced by the different

writers are untenable and not to be accepted by
anyone who has given thought to the subject, yet
there are other essays of the highest scientific and

philosophical value, and the whole work is an
admirable compendium of the best modern thought
upon these important subjects, from all points
of view, expressed in a perfectly plain and popular
style. We can heartily recommend the book to our
readers.

We have received from the American Book Com-
pany, of New York, a copy of Lindsay's Satires

of Juvenal, and The Aatural Speller and Word-

book, both of which are excellent school text-books,
and worthy of attention from teachers and school
committees.

We have also received the Report of the Interstate

Commerce Commission for 1S89, with a request for

criticism and suggestions. Inasmuch as the in-

iquitous and unconstitutional interstate commerce
law violates every precept of a sound political econ-

omy, as well as all principles of common justice and

honesty, and as its only effect has been to reduce
several previously prosperous railroads to the verge
of bankruptcy, the only "suggestion" that appears
to be needed is one that we fear will never be carried

out—its immediate and unconditional repeal.

BQediciije aijcl Pljarnjacy.

KOCH'S CONSUMPTION CURE.

When, at the Berlin Medical Congress
last summer, Doctor Koch made his pre-

liminary announcement of a probable cine

and preventive of consumption, it created at

once a most profound sensation, due, how-

ever, more to the high position he occupied
in the medical w^orld than to any other cause.

Innumerable "sure cures" for this terrible

disease have been brought foiward, only to

attract attention for a short time and then

pass into oblivion. The confident and posi-
tive statements of the discoverer of the tuber-

cle bacillus are, however, worthy of the high-
est and most respectful consideration, and al-

though it would be impossible to express any
opinion in regard to the value of the new

remedy until its composition and method
of action is announced, yet, miking all allow-

ance for the sensational and untrustworthy

dispatches sent from Berlin to the daily press,
there seems to be a fair probability that some

agent has been discovered which can destroy
the tubercle bacilli present in the human

body without destroying the life of the indi-

vidual himself.

There is nothing inherently impossible in

the alleged remedy. Jenner's discovery of

vaccination has practically rendered small-

pox an unknown disease in communities
where the practice is thoroughly carried out.

Who gives a thought to the possibility of an

attack of small-pox nowadays .'' And yet not

many years ago its ravages were as greait as

those of consumption, and no one could feel

sure that he might not at any time be attacked

by this disfiguring and dangerous disease.

There is, however, a great difference be-

tween an acute, self-limited disease like small-

pox, and the general constitutiona' infection

of phthisis. Granting thf.i: the tubercle

bacilli are the cause and not the result of the

disease, and that Koch's inoculation—if it is

an inoculation—can destro}' them without

injury to the patient, it remains to be proved
whether this will result in the permanent
arrest of the disease, even in its earliest stage.

It would seem as if the conditions of suscep-

tibility which led to the original attack of the

disease must be removed or modified before

a radical cure can be assured. It is

hardly possible that in the later stages of

consumption, with extensive destruction of

lung tissue, even Koch himself would claim

to be able to afford any permanent relief.

Probably by the time this number of the

PopVLAR Science News reaches its readers

the looked-for announcement will have been

made, and the medical profession given a

chance to pass judgment upon the new rem-

ed}'. It is to be regretted that such an air

of quackery has been cast over the whole
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matter bv the mysteiioiis and untrustworthy

statements pinportin-^ to emanate from Koch's

laboratory, and one cannot help recalling to

lind Brown-Sequard's "Elixir of Life" in

Fthis connection ;
but for this lie cannot be held

I in any way responsible. It is pitiful to read the

dispatches from ]?erlin which state tiiat the

hotels of that city are fast filling up with

LConsumptive invalids from all parts of Eu-

tope, in anticipation of the announcement

Mof the remedy which is to give them relief

from their suflerings, and readv to submit at

the first opportunitv to the treatment which

is to give them a renewed lease of life ;

and the whole civilized world would share in

the disappointment if the remedy should fail

to meet the expectations of its discoverer.

But if a cure or preventive for con-

sumption has really been discovered, with

the possibility of its application to other

diseases, then Doctor Koch will certainly

take the highest rank in the scientific and

medical woild, and no honors or emoluments

will be too great for one who has conferred

such an immeasurable blessing upon human-

ity- ...

APPENDICITIS.

Analysis of seventy-two cases seen in the last

four years leads to the following conclusions :

1. Many cases of appendicitis are so mild as not

to demand medical treatment. Although one-third

of all post-mortem examinations may show lesions

indicative of an appendicitis at some period of the

patient's life, the clinical history will frequently be

negative.
2. A personal experience, if sufficiently large, is

likely to afford conclusions which may have a greater
value than those derived from a much larger num-
ber of selected cases. In Dr. Bridge's paper it was

stated that four-fifths of the patients were males.

In my personal experience there are only twice

as many males as females. The diagnostic value

of sex is then distinctly less than the collective

experience claimed.

3. In general the diagnosis of appendicitis is

easy. It is based upon a localized tenderness, and

the exclusion of ail causes for such tenderness but

the appendix. Still it has been my misfortune to

malce a diagnosis of appendicitis when it did not

exist, and to fail to recognize its presence until after

death in a patient upon whom laparotomy was per-

formed for the relief of a supposed acute mechanical

intestinal obstruction. The following are the cases

in which appendicitis was supposed to be present :

A circumscribed peritonitis was recognized in the

right lumbar and iliac region, and from its seat,

sudden origin and rapid progress was thought to be

due to an appendicitis. The cavity was successfully

drained, but the patient died of acute pneumonia in

the course of a fortnight. The peritonitis had origi-

nated from an abscess in the liver, and this was

attributed to a catarrhal colitis of long standing.
In a second case ot erroneous diagnosis there was a

spreading peritonitis of the lower abdomen of sudden

onset. The abdomen was opened and drained, but

the appendix was found to be free from disease

After death the peritonitis was found to have resulted

from a suppurating sub-peritoneal inguinal lymph-

fgland, the result of a gonorrhoea. Information

Iconcerning the latter disease was withheld until

|«fler
the autopsy. A third case gave such a mis-

leading history that a pyosalpinx was mistaken for

an appendicitis. The tubes were removed and the

patient cured. Lastly, a girl of ten years, suffering

from a sudden and spreading hypogastric perito-

nitis, with a deep-seated tumor below the naval,

was seen by Dr. Homans. Although some doubt

was entertained as to the appendicular source of the

disturbance a laparotomy was considered urgent.
Dr. Ilomans successfully removed an ovarian cys-

toma, the pedicle of wliicli had become recently

twisted and its vessels strangulated.

4. Recurrence proved to be much more frequent
than was found in the collective experience—44 per
cent, in many cases against 11 per cent, in the

larger series. It is interesting to note that the fre-

quency of the recurrence was about the same in

those cases which were subsequently treated medi-

cally as in those which were operated upon. So far

as this evidence goes, a recurrent attack makes no

more urgent a demand for surgical treatment than

does an original attack.

5. With regard to the duration of the disease, it

may be said that although more cases recovered

during the first three weeks under purely medical

than under surgical treatment, this fact must be

attributed to their mildness. Of the severe cases

quite as many demanded from four to eight weeks
for complete recovery, whether the treatment was
medical or surgical. It cannot be claimed, there-

fore, for the surgical treatment of appendicitis that

it has shortened the period of recovery. At least

such a claim would not be justified by the results

found in the cases which have come under my
observation.

6. The rate of mortality in appendicitis is by no
means clearly established. The physician who sees

chiefly the mild cases says that it is very low, while

the surgeon who is called upon for aid in the gravest
cases considers the mortality to be very high. So
far as I am aware, the cases observed by me form
the largest number reported in the experience of a

single individual, and they may be considered as

establishing, for the present, the rate of mortality.
Of these cases 74 per cent, recovered and 26 per
cent died. About one-half of them were treated

medically, the other half receiving surgical treat-

ment. Among those treated surgically 40 per cent,

died, while of those under medical treatment 11 per
cent. died.

The spontaneous evacuation of pus, an event to

be anticipated and guarded against, took place in 7

per cent. Of the cases treated medically 11 per
cent, died, and in 14 per cent, there was spontaneous
evacuation of pus'; thus in one-fourth of these cases

the treatment should have been surgical. Since
these medical cases were about half of the whole
number seen, it follows that the treatment should
have been surgical in about five-eighths of the

cases. The percentage of the cases ending in reso-

lution was 36, which is practically the same as

previously found.

It is evidently desirable to make the rules for the

surgical treatment of appendicitis as simple as pos-
sible. I would advise surgical treatment for urgent
symptoms, rising pulse and temperature, increasing
distension and spreading pain with or without a

tumor, and for a tumor with or without urgent
symptoms. Recurrent attacks should be treated as

first attacks. If recurrence is so frequent as to

debar the patient from the enjoyment of life or the

ability to earn, removal of the appendix between
the attacks should be advocated.—Dr. R. H. Fitz,
in Boston Mtdical and Surgical Journal.

I Specially Compiled for Popular ScuTUie News. I

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE D. CLARKE, M I).

Some New Bacterial Poisons. —Dr. V. C.

Vaughan sums up the present state of our know-

ledge on the above subject as follows :

1. Man is attacked by the infectious diseases

either through the alimentary canal or through the

blood or lymph.
2. The gastric juice is a physiological guard

against infection by the way of the intestines.

3. Additional guards against infection by the

intestines are probably to be found in the absorbing
cells of the stomach and intestines.

4. Susceptibility to the intestinal infectious dis-

eases is increased when for any reason these physio-
logical guards are defective.

5. All toxicogenic germs are dangerous when
introduced into the intestines, and their capability
of doing injury lies in their production of chemical

poisons.

6. Many of these poisons are proteid in char-
acter.

7. These poisonous proteids most probably act

by catalysis.

8. In the splitting up of complex molecules into

simpler ones, heat is liberated and fever manifests
itself.

9. The physiological guard against infection

through the blood or lymph lies in the germicidal
action of the proteids of these fluids.

10. Susceptibility to infection through the blood
or lymph is increased by impoverishment of these
fluids.

11. We can continue to treat consumption and
other systemic diseases by the employment of lib-

eral diet, exercise in the open air, and constitutional
remedies without being unscientific in our practice.

12. Filth, without being the bearer of a specific

germ, is a cause of disease.

13. Wherever man pollutes the soil about him,
the air which he breathes, and the water which he
drinks with his own excretions, there enteric fever
will be found.

14. In their causal relation to disease, germs
cannot be classified without a knowledge of the
chemical changes which they induce.

15. While certain bacterial poisons can result

only from the growth of certain germs, other

poisons similar to one another in their action,

though probably not identical, may result from any
one of a number of organisms. In the former case
we have such diseases as anthrax and small-pox,
with their practically constant symptoms and well-
marked course; in the latter case we have such
diseases as the summer diarrhoea of infancy and
enteric fever, with their varying symptoms.—J/erf.

News.

The use of the salts of iridium in photography is

likely to,come into vogue, the metal iridium being
at present somewhat cheaper than platinum.

Pneumonia and Bloodletting.—M. Crocq, who
has frequently written and spoken in favor of the
revival of venesection, made a powerful speech
dealing with this subject at a recent meeting of the

Belgian Academic de Medecine. Speaking of pneu-
monia, he declared his disbelief in the cause of the
disease being either Friedlander's bacillus or the

diplococcus of Fraenkel and Weichselbaum. Inocu-
lation of this latter microbe, he remarked, is said to

procure immunity from subsequent inoculations,
which is exactly contrary to the eflect gf an attack
of pneumonia, for it rather predisposes the subject
to subsequent attacks. Again, M. Crocq injected

sputum from pneumonic patients, in which the

diplococcus had been found, into the lungs of four

rabbits, but none of them contracted pneumonia.
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Lastly, in a doubtful hospital case the sputum was

examined and found to contain the diplococcus, but

at the post-mortem examination no pneumonia was

discovered. M. Crocq has never met with any cases

of contagion in pneumonia, and Finckler's cases he

considers were not pneumonia at all. Moreover,

Fraenkel's microbe is found in affections which are

neither pneumonia nor contagious. The mortality

usually reported by other observers in pneumonia
varies greatly

—that is to say, from 5 to 35 per cent.

M. Crocq has no mortality at all. He arrests all his

pneumonia cases by bleeding. Rheumatic fever,

and even puerperal metro-peritonitis, he treats in

the same way. The latter, he declared,—amidst

tokens of dissent,—can be thus cured in the great

majority of cases. "Never," he went on, '.'have I

regretted having bled a patient, though I have often

been sorry that I have abstained from doing so.

If I were to be forbidden to bleed, I would give up
the practice of medicine." He was, of course, care-

ful to explain that bloodletting, to be of any service,

must be practiced intelligently and not abused, as

he fears it may again come to be after the wave

of reaction has once more made it popular.
—Lancet.

The Treatment of Pyloric Carcinoma.—Mr.

F. B. Jessett reports two cases of gastro-enterostomy
for pyloric carcinoma, (Lancet), in which Senn's

bone-plates were used. One patient died from ex-

haustion five days after the operation ; the other

patient recovered. Mr. Jessett has now records

of seven cases operated on in this way, and none

died from the operation
—that is, although two died,

yet the operation was a success, as there was perfect

union between the stomach and intestines in both

cases. These cases he believes would have recovered

had they been fed earlier. Mr. Jessett dwells on the

importance of uniting the jejunum to the posterior

wall of the stomach instead of the anterior; he

thinks this avoids all risk of kinking of the intestine.

Mr. H. G. Rawdon, of the Royal Southern Hos-

pital, Liverpool, {//osp. Mirror and J,ancet), reports

a successful case of pylorectomy for carcinoma.

The stomach was sewed up all but one inch, and the

duodenum was similarly treated
;
then Senn's plates

were introduced and the parts brought together.

The patient made a good recovery. He was sup-

ported by nutrient enemata for the first six days.

Dr. W. T. Bull last April, at the New York Hos-

pital, excised the greater portion of the stomach for

carcinoma. The cut ends of the stomach and duo-

denum were sewed up, the edges being inverted

and a Lembert's suture employed ;
then the jejunum

was joined to the stomach by a separate operation as

a gastro-enterostomy by Abbe's rings. The patient

recovered rapidly, and when last heard of was quite

well.

Accidents ix An.esthesia.—According to Dr.

H. C. Wood, of Philadelphia, the rules for the

proper treatment of accidents during ana;sthesia

can be summed up in a very few words :

Avoid the use of all drugs, except strychnine,

digitalis, and ammonia.

Give th> tincture of digitalis hypodermically.
Draw out the tongue, and raise up the angle

of the jaw, and see that the respiration is not

mechanically impeded.
Invert the patient briefly and temporarily.

Use forced artificial respiration promptly, and in

protracted cases employ external warmth and stimu-

lation of .he surface by the dry electric brush, etc.
;

and, above all, remember that some, at least, and

probably many, of the deaths which have been set

down as due to chloroform and ether have been

produced by the alcohol which has been given for

the relief of the patient.
—Jour. Am. Med. Asm.

Cannabis Indica in Affections of the Stom-
ach.—One of the most troublesome symptoms asso-

ciated vpith disordered functional conditions of the

stomach is the pain to which they not uncommonly
give rise. This may take the form of colic, due to

gaseous distension
;
heartburn

;
or the mere sensa-

tion of weight and malaise referred to the epigas-
trium. Nothing, according to Prof. Germain See,

gives so much relief in this class of affections as

the extract of cannabis indica in one-third of a

grain doses. This drug does not interfere with

digestion, while the irritability of the stomach is

overcome. To effect a cure it is, of course, neces-

sary to carry out the usual treatment, dietetic and

medicinal, and when there is hyperacidity of the

gastric contents, alkalies should be given three or

four hours after a meal. It is necessary to bear

in mind, however, that no relief is afforded in

atonic or dilated conditions of the stomach.

Resection of the Liver and the Regenera-
tion OF This Organ.—At the recent congress
of German surgeons held in Berlin, Dr. Ponfick,

of Breslau, reported some experiments he had made
on the liver in rabbits. He chose the rabbit because

the liver was strongly developed. He did not excise

portions of liver with the thermocautery, but with

catgut ligatures. If a quarter of the liver was

excised, the animal stood the operation well
;
but

if half the organ was removed, the animal, for the

first few hours, lost its appetite, became feebler, but

by degrees it recovered, and the greater number
survived for some months; one hundred rabbits

were experimented on. If three-quarters of the

liver were removed the disturbance produced was
still greater; twelve i-abbits survived this operation.
Dr. Ponfick does not believe that the removal

of more than three-quarters of the liver is compati-
ble with life. The most remarkable fact noticed in

connection with these experiments was the rapid

regeneration of the liver, and that the amount
of regeneration exceeded the quantity of liver

removed. In a case where he removed three-

quarters of the liver in a rabbit the whole right
lobe was regenerated and increased in volume ; it

presented an irregular surface. This reproduction
is very rapid: In one case the rabbit was killed five

days after excision of a portion of the liver, and on
examination the regenerated portion amounted to

80 per cent, of the amount removed.

Lactic Acid in the Treatment of Diarrhcea.
—In small doses (one to two fluid drachms) lactic

acid is a valuable aid to digestion, and, in view

of its anti-putrefactive powers, it is of service in the

treatment of various forms of diarrhoea. When
given in small doses its eff'ects are confined to

the stomach, but in larger doses (over two drachms)
it appears in the urine and fieces; hence, when
desired, its topical effect on the large intestines can

be obtained. A very good formula is lo present
it in the shape of a lemonade containing about one

part of the acid in a hundred with syrup and water.

Dr. Hayem claims to have derived great benefit

from it in the treatment of cholera nostras, as well

as in the diarrhcea due to tuberculous lesions of the

intestines and other varieties of gastro-intestinal
irritation.

The First Laparotomy ever performed in Eng-
land was by Sir Benjamin Brodie, in 1827. The
cause of obstruction was a hernia of intestine

through a tear in the rectum. The woman died

of peritonitis. The operation had been performed
in Italy long before—as early as 1677.
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SGRIBNER'S MAGAZINE for 1892

NOW READY.

CHRISTMAS NUMBER.
CONTENTS:

AFLOAT ON THE NILE. Life on a dahabeeyeh by Mr.
and Mks. E. H. 1!lamifu;(.d, with many illustrations.

THOMAS BAILEY ALDRICH contributes an important
poem, ELMWOOD, in Memory of James Russell Lowell.

A PAINTER OF DREAMS—by Harold Fkedekic, with

reprodLiciions of paintnik^s bv Mr. Albert Moore.
ROBERT LOUIS STEVENSON'S successful serial,

THE WRECKER, is of renowned interest.

THE LAND OF POCO TIEMPO, the first of agioup
J of articles on New Mexico and Arizona, by Charles 1".

LiiM,\]LS. Fully illustrated.

PETER RUGG, THE BOSTONIAN, "the Missing
Man "

of the early legend. A ballad by Miss Louise
Imogen Gi;inhy. Witii drawings by Howard Pvle.

SHORT STORIES. TiiK Oak ok Ghis.mak, a story of the

first Christmas-Tree, by HENRY VAN DYKE. Illus-

trated by Howard Pyle. Ksvkro GokGovi. (inNDOMRR,
a story of a Venetian gondolier, by F. ^OPKINSON
SMITH. Illustrated by the author. A LiTir.K Caftivk
:\Iaid. by MISS SARAH ORNE JEWETT, with il-

lustrations bv Herbert Oenman. A Chakge F(jr Francf,
bv JOHN HEARD, JR. Illustrated bv L. Marchetti.
A Fkksh Water Romance, by GEORGE A. HIB-
BARD. Pkleus to Thetis, a poem by BESSIE
CHANDLER- Illustrated with a decorative border by
Herbert Denman. THE POINT OF VIEW, short

poems, etc.

AN EXCEPTIONAL YEAR.
^HH Year x8gi has been marked by a greater advance than

any similar period since the Magazine was established.
Not only has the literary and artistic excellence been main-
tained and increased, but a corresponding gain has been made
in the sale and influence of the Magazine. At the end of i8gx
the circulation has risen to more than 140,000 a month, and
it may Justly be promise(f that the further improvements
for the coming year will he proportionate to these largely
increased opportunities.

FOR NEXT YEAR.
It is not possible to give, in a ))rief space, an account of all the features in

preparation, but the following- announcements will indicate that the material is

deficient neither in importance nor range of subject :

THE POOR IN THE WORLD'S GREAT CITIES.
It is proposed to publish a series of articles, upon a scale not before attempted,
givintf the results of special study and work among the poor of the great cities.

They will be written by authorities so experienced in their respective fields that

the series will appeal to civilized people the world over. The plan will include
an account of the conditions of life in those cities (in many lands) where the
results of research will be helpful for purposes of comparison, as well as for

their own intrinsic interest. The treatment will be thoroughly popular and
the elaborate illustrations will make the subject vivid. Additional particulars

may be found in the prospectus appearing in the Christmas number.

IMPriRTANT MflMFNT^ '^^^ alm of this series of very short articles is to describe the signal occasions when some
I IIIrU 11 I Hll I III U III bill 10. decisive event took place, or when some great experiment was fir.st shown to be success-

ful :
—such moments as that of the first use of the Atlantic cable, the first use of the telegraph and telephone, the first successful

experiment with ether, the night of the Chicago fire, the scene at the moment of the vote on the impeachment of Andrew Johnson,

etc., etc. Each of the topics, it is expected, will be described by an eye-witness.

UNPUBLISHED REMINISCENCES AND LETTERS of this foremost among
early American painters. Two articles, which will appear early in the year, give most

entertaining glimpses of the original personality of this famous artist. A number of illustrations will lend additional interest to the

articles.

In the early spring will be begun a number of seasonable articles, among them being :

SMALL COUNTRY PLACES, how to lay out and beautify them, by Samuel Pah-

sons, Jr. fishing lore FROM AN ANGLER'S NOTE BOOK, by Du. Lkboy M. Yale. MOUNTAIN STATION
LIFE IN NEW ZEALAND, and RACING IN AUSTRALIA, by Sidney Dickinson, with illustrations by Blrge Harrison.

The illustrations which will accompany this series are made from original material, either photographs or sketches, secured for

this purpose.

DADIC TUPATRCQ AND PflNPFRTQ win be the subject of four articles by W, F. APTHORP. The
I Hnld i lILH I nCO HilU UUIlUCn l O author has had the advantage, of unusual privileges, and the cordial

co-operation of some of the first actors, managers, and critics. Among the illustrations are some by M. Morand, the artist of the

Theatre Fran(;ais and himself a playwright.

DADin TRANSIT IN PITIF^ Two articles of great importance by MR. THOMAS CURTIS CLARKE, the

nHlIU I nHllOl I III \j\ I ICO> well-known engineer, on this subject, will be, in all respects, among the most

notable papers of the year, taking up their subject in its widest range, and showing its increasing need of consideration with the

enormous growth of our great towns.

Two articles on the NICARAGUA
CANAL, the result of a special inves-

tigation of the present state of the undertaking, elaborately illustrated. " There will be articles on the AUSTRALIAN RAIL.
WAYS (as the only profitably operated government system existing), by D. H. NEALE

;
on THE SPEED OF LOCOMO-

TIVES (which is just now attracting special attention), by H. WALTER WEBB; and on the GREAT WATER-WAY FROM
CHICAGO TO THE OCEAN, by LIEUT. CHARLES C. ROGERS, U. S. N. Illustrated.

AMCDIPAM II I HQTRATflRQ a series of articles on modem illustrators, with examples of their work, will be

HJVllInlunll ILLUO I nM I UnO. begun early in the year. This will be of the greatest interest to all readers who

watch in the Magazine from month to month the drawings which, in these days, are so accurately reproduced as to represent the

artist at his best. The group of illustrators, whose )vork will appear in this series, comprises VEDDER, COX, LOW, FROST,
PYLE, BLUM, and others.

TUC 11 I ilCTDATIilNC °^ ^^'^ Magazine, during the condng year, will be of increased interest and beauty. Not only

int ILLUOlnHIIUIlO have the services of the best American artists been enlisted, but also several French painters

and illustrators, whose work represents the very highest standard, have been engaged. Among others, CHARLES DELORT,
L. MARCHETTI ALBERT LYNCH, EUGENE MORAND, and many others whose works and names are equally well-known.

MID OnDCDT I nine CTCl/CMCriM will continue to contribute to the Magazine during 1893. In addition to

Win. nUuUn I LUUlO O I LVLilOUII the .serial "THE WRECKER," which is now appearing, there will

appear, in an early number, an account of a journey which Mr. Stevenson, the

grandfather of the noveli-st. made with Sir Walter Scott. Mr. Stevenson dis-

covered this manuscript while looking over some old papers at his home in Samoa

and has written an introduction to the narrative.

WASHINGTON ALLSTON.

OUT OF DOOR PAPERS.

THE NICARAGUA CANAL. SPEED ON RAILWAYS, ETC.

SUBSCRIBE NOW, BEGINNING WITH THE CHRISTMAS NUMBER.

CHARLES SGRIBNER'S SONS,W Broaifay.NeiYirL

TERMS:
($3.00 a Year;
/ 25c. a Number

SPECIAL OFFER. T^S.-'r.VT^.ir:
Ncriptinii for 1S92 S4.J0
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THE NT;BULA IX LYRA.
We reproduce from La Natttre an engraving of

a photograph of the «ell-known ring nebula in

the constellati<m Lyra, taken by MM. Tkei'IKO and

Haholkdin at the observatory of Algiers, which

presents some very interesting features.

The photograph required an exposure of six

hours, which was obtained by two separate expos-

ures, on different evenings, of three hours each.

The original picture was only 1-50 of an inch in

diameter, but was so clear and sharply defined

that it could be enlarged sixty-four times, to the

size of the engraving.
This photograph shows, what was previously

known, that the brightness of the nebulous ring
is not uniform, but is concentrated at points

roughly approximating to the shorter axis of the

illipse : but the most remarkable feature is the cen-

iral star or luminosity, which has never l)efore

'"en observed, all previous drawings and i>hoto-

-:niphs only indicating a dark space, or one very

laiutly lunnnous surrounded by the ellipse-shaped

ling. This central star is entirely invisible to the

'•ye, even when aided by the most powerful teles-

copes, and only the sensitive gelatine film is able

to receive and record for us the very feebly lumi-

nous waves of radiant energy proceeding from the

matter forming this wonderful celestial body.
llianks to the power of the latelj- discovered dry

photographic plates of gelatine and silver enuil-

sion, we are just entering upon a new epoch of

discoveries iu regard to the mysterious nebula',

which have puzzled astronomers for so many years.

The key has been placed in our hands, and it only
remahis for us to use it and discover the true way
m which the stellar systems were fonaed. ^V^'

can hardly doubt that in such bodies as this we
are witnessing the actual formation of a stellar

HH



POPULAR SCIENCE NEWS. [Jakcary, 1891.

Of course this position only obtains for a very
small fraction of a section, autl it was a piece of

good fortune tliat the person taking tliis picture

snapped his camera at exactly tlie right moment.

Fig. 3.

Tlie above engravings are copied from the photo-

graphs, taken by French amateurs, and are repro-

duced from La Nature.

JOB AND KAILKOADS.
An enthusiastic Hebrew scholar, wlio, we liope,

will excuse us for calling liim the most original

crauk we have yet met witli, has i)uhlished a vol-

ume of over tliroc luindred pages to prove that tlie

book of Job contains a full account of our modern
railroad system, not even omitting tlie tinaneial

reorganization so fasliionable in tliese latter diiys.

We believe that he is unable to find any allusion

to Mr. Jay Gould, or the Interstate Commerce
Law In that ancient document, but little else is

omitted, according to this ingenious commentator.

steam engine. A little further on, verse 17, it says, *'His

tail will set upright like a cedar." This, the author con-

cludes, refers to the smoke-stack. In verse 18 we find, "His

hollow bones are tubes of brass, his solid bones are bars of

iron," which is a very good embodiment of modern engi-

neering practice. In verse 21, w'liich the special translation

renders, "He will rest benealli light shelters and within a

covering o'f iil)rous reeds and clay," the author finds an
allusion to non-conducting covering for boilers and f-t.am

pipes. Going on to the next cliapter, we flnU verse (i thus

rendered,
"
Companies will feast ujion him, they will share

him among sjieculators," which it is needless to say fits the

case of modern railrond companies and .speculators exactl}'.

This is one of the extraordinary parallels of the work. It

is, perhaps, equaled by verse i of the same chapter^ where
the hook (ring) in the monster's nose is construed as an

allusion to ttie piston rings of a locomotive, and where the

jaw bored through witii a thorn supplies an allusion to the

piston head bored through with its piston rod. Tlie bad

effects of an engineer allowing his watsr to run down is

given in the same chapter, verse 26,
" From dryness render-

ing him furious, he will not have power to withhold
;
the

curved vault being caused to break up and also the armor."

This, of course, means that the engineer must watcli his

water-gauges or there will be an explosion.
For a i)ortioii of verse 23, chapter xl., and for verse 34

immediately following, tlie author furnishes the ftiUowing
translation: "Behold he will absorb a river and will not

fret; .... he will gather it up in his fountains by
means of traps and with a perforated nozzle." <-)ur author

in this finds described the action of a pump with its valves

(traps), and the jierforated suction pipe with a screen at

its end to exclude solid particles. Kven the coupling

together of a train of cars is found in verse 1 of the next

chapter :

" Thou wilt extend Leviathan with a hook, or with

a snare which thou wilt cause his tongne to press down."
The tongue, our author believes, is the reiire-sentative of the

coupling link, and tlie hollow drawhead and pin is the
" snare." The caulking of the seams of the boiler is found
in verse 13 of this chapter: "His strength depends on

courses of shields closed up tightly witli a seal." Our
author finds nothing clearer than that the "shields" are

boiler plates, and the " seal
" the caulking iron. He

reserves, however, the possibility that the steam riveter is

the Healing mechanism.

Fig. 4.

As might l)e supposed, the authoi-, in order to

fully support his theory, has been compelled to

furnisli a new rendering of the parts of the liook

of Job which lie uses ; but that is a minor matter,

and lie is equiil to the occasion, and gives a new
translation of the passages in chapters xl. and xli.,

whieli relate to tlie JSehemotli and Leviathan.

We copy from tlie Scientijic American some of

the passages on which the aiitlior bases liis enter-

taining theory :

The account begins chapter xl., verse 15,
" Behold now

(me with great heat, ... he will consume fodder as

well a-s cattle do," which is a pretty fair description of a

[Original in Popular Science News.]

STUDIES IX PLAKT BIOLOGY.
BY PHOF. JAMKS H. STOLLER.

I.

A COJIMON DESMID.

The series of brief studies in animal biology

given in tlie volume of the Popular Science
Xews just closed, it is proposed to follow in the

new volume by similar studies in the department
of plant biology. Following the method employed
for animals, we shall choose plants typical of the

main divisions of the botanical kingdom, proceed-

ing in order from lowest to higliest, and study
tliem in regard to form, structure, and manner of

lite. We shall keep in mind tliat these plants

exliibit, in their forms and in their life processes,
tlie operation of the laws that govern the realm of

organic nature, and we will endeavor to gain some

knowledge of these laws.

The lowest plants, like the lowest animals, con-

sist of but a single cell. And it is important to

keep in mind that the terms plant and animal when

applied to the lowest living things do not by any
means denote the wide distinctions that exist

lietween the higher members of the two great
divisions. Modern biological research has shown
tliat the two kingdoms of organic nature run into

each other; and while, for i)urposes of classiflca-

tiou, the various groups of unicellular organisms
are still relegated eitlier to the one kingdom or the

otlier, this is done rather as a convenience than as

the expression of full and exact know ledge. It is

better to ignore the classification of the lowest and
obscurest forms of life, in respect to the category
of plants or animals, and to speak of them simply
as micro-organisms. This is especially true for

tliat very large class—that infinitely poi)ulous
realm—of organisms known variously by the

names of bacteria, microbes, germs, etc.

Fig. 5.

'nie author lias, strangely enough, overlooked

;i Biblical passage of, perliaps, even earlier date,

wliieh. if his theory is correct, undoubtedly con-

t aiiis a distinct reference to the iucomijatibility of

-tray cattle and limited express trains. In Gene-

sis, chapter xv., verse 17, we read :
" And it came to

|iass that when the sun went down and it was

ilark, behold a smoking furnace and a burning

lamp that passed betvveeu the pieces'" [of slaugh-
tered cattle]. The description is complete even to

tlie locomotive headlight.

Seriously, such a burlesciue of scriptural criti-

cism and interpretation is only wortli notice from

its very absurdity, and as an illustration of the

vagaries of the hiunan mind, when its reasoning

powers are led captive by a dominant idea. AVe

ha\'e heard of commentatoi's who liave found defi-

nite allusions to tlie events of .American history in

tlie Bilile, liut to put into the moiitli of the wortliy

])atriarcli, .lob, a complete description of ii modern

locomotive, is a flight of fancy liigher tlian any-

thing lieretofore brought forward.

In our present study it will be best for us to

neglect these minjjtest and obscurest members of

the living world and choose for examination a

lowly, but unquestionably, true plant. Of the

multitudes of kinds (species) of unicellular plants
coiimion everywhere in the water of ponds, pools,

and slow streams, we clioose Micrasttrias radiosa,

one of the desniids. Its ai>pearance, as seen under

the microscope, is shown in the accompanying

figure. It consists in form of a splierical mass'

ranch indented in the surface, and in one circum-

ference deeply constricted, so as to show division]

into two equal parts. In size this minute plant iai

no more than one two-hundredth of an inch in]

diameter. (Tlie figure shows it enlarged about

two liundred diameters.) In structure it is mad

up of an outer, firm, membranous coat, tlie ce

wall, and inner contents of a soft, Jelly-like sub-

stance. Tlie cell wall is composed of
cellulose,]

and the cell contents of protoplasm.
The cell wall is clear, transparent, and colorlessj

but the protoplasm is granular in appearance, an

more or less coloied green. Tlie green color, liS

that of the protoplasm contained in the cells

the leaves of trees, is due to tlie presence of chlfl

rophyl. It is well known tliat this green colori

matter lias a very important function in the phys^
ology of iilants. The protoplasm of the plant celj
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under tlio inliueiice of sunlight, is able to make

chlorophyl. 'I'liat is to say, the light of the sun sets

up certain molecular changes in the protoplasm
and a product of these reactions in vital chemistry
is chlorophyl. Chlorophyl once nuide, the proto-

plasm is able to cany forward certain other

processes in constructive chemistry. It is able to

take simple stable compounds, like carbonic acid,

,water, and ammonia, and make of them complex

compounds, like starch, sugar, oils, etc. These

products may then go to the making of new pro-

itoplasm—to the nourishment and growth of the

protoplasm of the cell, and to the formation of

new cells.

These processes in plant physiology—al)out the

exact nature of which, it will be observed, we
know very little—are of fundamental importance
in the general economy of organic nature. For it

is in this way tiiat the inert matter of tlie inor-

ganic world—gases, liquids, and earthy salts—is

built up by the light and heat of tiie sun into

energy-bearing compounds that serve as food for

the members of the organic kingdom, 'lluis the

chlorophyl bodies, as the minute bits of green-
stained protoplasm of plant cells are called, are a

wonderful intermedium between the living and

the lifeless kingdoms in nature.

Tbe little desmid, theref<u-e, nourislies itself in

the same way as higher plants. It takes in raw
materials from the iuorganic world and builiis

them up into highly complex, energized com-

pounds, which aft'ord food for the ever active pro-

toplasm. Having thus seen how the desmid

carries on the function of nutrition, let us next

notice how the other fundamental physiological
function—that of reproduction—is efTected. It is

by the process common to all the lowest forms of

life, both plant and animal, namely, by self-

division. In M. radiosa the constriction noticed

above deepens until it has formed a complete sep-

ttun, cutting the protoplasm into two parts.

These gradually become rounded and indented,
until precisely like tlie parent plant. After a

while they give rise to anotlier generation by the

same process of self-division.

It appears, liowever, that tliis process alone is

not sufticient to perpetuate the species. At times,

especially at the approach of cold wcuither in late

summer, another method of reproduction takes

place. Two cells having come into contact and

. opposition, the contiguous parts of tiieir cell walls

thin away and finally break through and allow an

interconmiunication of the jirotoplasm. The sun-

dered envelopes then unite, and thus a cell is

formed from the original two. This cell remains

in an inactive condition (resting stage) for some

time, probably till the next spring. It tlien gives
rise to new plants by a process of self-division.

It seems scarcely questionable that this method of

reproduction, called conjugation, is a sexual one.

We know that the principle of sexuality holds

true for plants as strictly as for animals. In a

high plant a seed is fomied only when an ovule

(female cell) comes into union with a pollen grain

^male cell). It is very probable that among low

plants, as the desraids, tlie two cells that conjugate
re likewise sexually different. It is true that the

|wo cells ajjpear to be quite alike in physical char-

picters ; it would seem as if their union could pro-
8uce nothing more than a new cell of the same

nature, different only in the nnitter of being twice

1 large. But we cannot judge of the ])oteucies of

hese cells by their physical appesu-ance. They
lay be, and in all likelihood are, essentially difter-

fent in the quality of sex, and by their union is

Bected a recuperation of the native reproductive
ower of tlie protoplasm.

It remains to notice that desmids possess the

power of locomotion. The little plant is seen to

move very slowly onwards,,or witli an oscillating

movement backwards and forwards. IIow the

movements are eft'ected is not known : no one has

been able to discern special organs of locomotion,
as cilia, or vibrating hairs, possessed by many
one-celled organisms, both plants and animals.

It is probable that their movements are conse-

quent upon vital acts, taking place in the proto-

plasm.
Uniov College, Schenectadt, X. Y.

[Original in Popular Science News.]

GEOLOGICAL FOKM.VTIOX OF THE EARTH
—ITS EVOLUTION FROM CHAOS TO ORDER
—RELATIVE AGE OF FOSSILS.

BY JOSEPH WALLACE.

The interesting and searching discoveries in

fossils, which were looked upou a century ago as

a burden to the mineralogist, soon became an im-

portant auxiliary to geology and a valuable aid to

natural science. The hypothesis which was ac-

cepted by many of the learned in i-egard to the

Flood, gradually gave way to more reasonable

opinions as they progressed in their discoveries.

The perished animals and plants, referred to in

our last article, which floated together were not

luixeil together, but rather in quite a determined

distribution. FrequentI}' in one laj'er plants and

remains of animals were well preserved ; in the

other, one could only discover with the greatest

dittieulty few and hardly recognizable traces of

organic life. Here an exuberant flora arose, there

a numerous fauna, in those layers were promi-
nent bones ol land and mauimifers, in which the

denizens of the deep were vastly more numerous;

now, mollusks. then membranous aidnuils
;
and

to thi^ fishes and amphiliia, vertebrates were

added. In one place, one could And forms which

seemed to indicate (juite a ditterent world
;

in

another, he could see a more or less approaching
to the present world, and kinds which now popu-
late both land and water.

With the development of geology, it became a

particular matter of fact, that the greater number
of the species of the fossil animals and plants did

not live v\ith man : that the lower and oldest lay-

ers contained species which are wanting in the

upper and youugest ones. All these things were

uufavoi-able to those who held the Flood hypothe-
sis. The results of the researches demanded

longer periods of time for those species which died

out: and from the situation and eml)edment of the

fossils, one could, in some places, draw conclu-

sions with greater certainty, that the excellent

preservation of the aidmal and vegetal)le forms

were only the consequence of a slow, (luit^t, pro-

gressive petrifactive process.

Slowly but surely the dawn of light was break-

ing o^'er the horizon of darkness; there was no

more doubt among geologists that the slimy sedi-

ments which had destroyed this animal and vege-
table world, and those of the Flood, wen^ quite

two dift'ereut things. They recognized that the

formation of the earth was yet far from being

completed when the first organism had already

arisen; and the dispute between Xeptunists and

Plutonists was decided with regard to the strati-

fled rocky regions. There, where organic beings
had lived, the destroying power of Are was ex-

eluded.

Relative Value of the Or/janic Remains.—As the

conditions for the preservation of organic remains

exist more favorably under the sea than on land,

marine organisms must be far more abundantly

conserved than those of the land. This is as true

today as it was in past geological periods. Hence,
for the purpose of the geologists, the fossil re-

mains of marine fonus of life far surpass all others

in value. .4mong them there will necessarily be a

gradation of importance, regulated chiefly by their

relative abundance. Xow, of all the marine tribes

which live within the juxta-terrestrial belt of sed-

imentation, unquestionably the moUusca stand in

the place of prominenee as regards their aptitude
for becoming fossils. In the first place, they
almost all possess a hard, durable shell, capable of

resisting considerable abrasion, and readily pass-

ing into a mineralized condition. In the next

place, they are extremely abundant both as to in-

dividuals and genera. Moreover, they appear to

have possessed those qualiflcations from early

geological times. Happily for science, we have in

the marine mollusca a common ground of compar-
ison between the stratified formations of dilTerent

periods. They have been styled the alphabet of

paleontological inquirj' and the medals of creation.

It will be seen, further on, how much in the inter-

pretation of geological history depends upon the

testimony of sea-shells.

Looking at the organisms of the land, we per-
ceive that, as a rule, the abundant terrestrial flora

has comparatively a small chance of being well

represented in a fossil state, and only tliat portion
of it—the leaves, twigs, flowers and fruits, which
find their way to lakes by storms and other

causes—is likely to be partially preserved. Ter-

restrial plants, therefore, occur rarely among
stratified rocks, comparativelj- speaking, and fur-

nish only limited means of comparison between
the foi-mation of difterent ages and countries. Of
land animals, the vast majority perish and leave

no permanent trace of their existence. Predatory
and other animal fomis, whose remains may be

looked for in caverns oi- peat morasses, must occur

more uumiu'ously in the fossil state than those of

birds ; consequently, they are correspondingly
more valuable to the geologist for the comparison
of difterent strata.

Relative Age of Fossils.—Although absolute dates

cannot be found in geological chronology, as

already stated in a recent issue, it is not ditflcult

to determine tlie relative age of diflTerent strata,

and, conse(juently, of their enclosed organic re-

mains. For this purpose the fundamental law is

based on what is termed the " order of superposi-
tion." This law may thus be defined : In a series

of sti-atifled formations the older must underlie the

younger. It is not needful we should actually see

the one lying above the other. If a continuous
conformable succession of strata dips steadily in

one direction, we know that the beds at the one
eud must underlie those at the other, because we
can trace the whole succession of beds between
them. Rare instances occur where strata have
been so folded by great terrestrial disturbance,
that the younger are made to underlie the' older:

but this inversion can usually be made quite clear

from other evidences. The true order of superpo-
sition is decisive of the relative ages of stratified

rocks.

Accordingly, if formations lie regularly above
each other,

—R upon A, C upon B, D upou C, and
so on,—it is evident that the organic remains found
in A must have lived and died before those in B
were entombed ; the latter must have been covered

up before those in C, and likewise again, before
those in D. The chronological sequence of fossils

must be determined, first of all, by order of super-

position of their enclosing strata. Tliere is noth-

ing in the fossils themselves apart from experience,
to fix their date, unless, for example, we knew
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from observation or testimony that rhynchonella

pleurdon is a shell of the carboniferous limestone,

and rhynchonella tetraedra is a shell of the lias. We
could not from mere inspection of the fossils

themselves pronounce as to their real geological

position. It is quite true that, by practice, a

paleontologist has his eye so trained that he can

make a close approximation to the actual horizon

of fossils which he may never have seen before
;

but he can only do this by availing himself of a

wide experience based upon the ascertained order

of appearance of fossils, as determined by the law

of superposition.

Thus, it is seen for geological purposes, and,

indeed, for all purposes of comparison between

the fauna and flora of dififerent periods, that it is

absolutely essential, first of all, to have the order of

superposition of strata rigorously determined.

Unless this is done, the most fatal mistakes may
be made in paleontological chronology. But when
it has been once done in one typical district, the

order thus established may be held as proved for

a wide region, where, from paucity of sections, or

from geological disturbance, the true succession

of formations cannot be satisfactorily determined.

When the order of superposition has been deter-

mined in a great series of stratified formations, it

is found that the fossils at the bottom are not

quite the same as those at the top of the series.

As we trace the beds upward, we discover that

species after species of the lowest platforms dis-

appear until, perhaps, not one of them is found.

With the cessation of the older species, others

make their entrance. These, in turn, are found to

die out and are replaced by newer forms. After

patient examination of the rooks, it is ascertained

that every well-marked formation is characterized

by its own species or genera, or by a general

assemblage or facies of organic foi-ms. This can

only, of course, be determined by actual practical

experience over an area of some size. When the

typical fossils of a formation are known, they

serve to identify that formation in its progress

across the country. Thus, as we trace the foi-ma-

tion into tracts where it would be impossible to

determine the true order of superposition, owing
to the want of sections, or the disturbed condition

of the rocks, we can employ the fossils as a means

of identiflcation, and speak with confidence as to

the succession of the rocks. AVe may even demon-

strate that in some mountainous ground the beds

have been turned completely upside down, if we
can show that the fossils which are now the upper-

most strata ought properly to lie underneath those

in the beds below them.

[Original In Popitlar Science News.]

JACK OF SOCIAL HARMONY TO THE AGE
OF THE ABORIGINES OF NEW NEXICO.

BY M. J. (iOKTON.

A STUDY in cosmopolitanism, not only of many
different peoples, but of peoples belonging to the

successive epochs of the race development, may be

made a most interesting subject for observation in

traversing old New Mexico. From low grades

of Comanche and Apache Indians, still wolfish in

instinct, up through the Pueblo inhabitants, nom-

ads of pastoral grade, looking in stolid apathy-

living monuments of unsocial lite and spirit
—upon

the new world of telegraph and the railway, with

the inmiobile masks of dejection and animalism

which deny all expression of even the slightest sug-

gestion of intelligence to their faces, they note the

on-rushing tide of life, in which they can take no

part, as they are unfitted by lack of capacity to

understand the complex incidents of a civilization

beyond their comprehension, save as unwilling

spectators ;
and so on up to the modern type of the

highest intellectual and best developed specimen
of civilization, perfectly able to scientifically un-

ravel all the riddles of a past and—by the savage
decendants—forgotten ancestry.
The name New Mexico is a misnomer, as the

archaeologist finds many traces of a pre-historic

population, which in numbers, manners, customs,
and peculiarities show that the country must have

been gray with antiquity long previous to the dis-

covery of America by Columbus. The easily de-

cipherable remains show the occupancy of the

land by the clifl-dwellers
;
then are found distinct

traces of the wild prairie Indian, followed by the

rude mining contrivances of the Spaniard, who
dominated the cliff'-dweller and drove back the in-

vading predatory hordes of the wolfish Indians :

then came the Mexican, followed by the restless,

energetic, resistless American.

In Mora County, where excavations were made,
the plan and size of the ancient villages showed

distinctly the traces of a people similar in char-

acteristics to the Pueblo Indians of the communal
houses at the present date. In all the excavations

were found earthen-ware pots, filled with charred

corn ; and large quantities of pottery, well-made

arrow points of flint and obsidian, and hand-mills

(metates) were also unearthed. One very singular
fact crops out, if the individual making observa-

tions is keen eyed enough to note the indications :

that at some time, the Spaniard, in his greed for

gold and silver, compelled the Pueblo Indians to

work the mines along the mountains from the

Santa Fe range to the Organ range and elsewhere,

and that although traces are found of the metals in

the remains of the Pueblos, nothing of value is

found during the excavations, showing that

while the old abandoned shafts were worked by
the Pueblo Indians under duress, they were not

conversant with these metals previously ; or, more

exactly, that the people, pre-historic and of an old

type, and other to those found when Espejo made
his famous tour, three centuries ago, did no work

among the precious metals.

No one ever doubted the mineral wealth of "New

Mexico. Situated as it is in the belt of the flint

girdle of the Rocky Mountains, it is, from its

position, the link in the mineral belt which extends

across the continent binding Colorado to the north

and old Mexico to the south, as has long been

known. It was after the conquest of old Mexico
and the finding of the precious metals there that

the Spaniards pushed on and up into this country,

conquered it, and undoubtedly sought out the

placers and mines, and established smelters, nu-

merous of which are still found. When new leads

are accidently found, there is an uncanny sensa-

tion in the discovery of old residuum, and mayhap
a long unused gangway hidden away imder the wash
from the mountains above; or, as many believe,

concealed by the Mexicans when the Americans

obtained the Territory ; or, more unlikely still, that

the Pueblo Indians obliterated the traces of ancient

mining, to keep the Spaniards from again sending
them to enforced labor in the mines. But in the

.Jarillas district are found what is now known as

the Silver Hills, and here are traces of ancient

workings of a considerable territory, and extensive

works all covered over with debris from some

source and the dumps of rejected ore, which will

pay a handsome profit under present modes of

treatment and advantages of transportation. If

such development of the mines obtains through-
out the Territory, it shows the slack method of

the enslaved Pueblos
;
and there mnst be fabulous

wealth hidden away in the dump-heaps of all the

old half-developed mines and carelessly scaven-

gered waste lots.

This view obtained in the Cerrillos mining dis-

trict, one of the oldest and most marked of the

Spanish workings in the Santa Fe district. About

twenty miles south of Santa Fe, it was the home of

the Tegua and Tanos nations of the ancient races.

Here are the abandoned pueblos of San Marcos,
San Lazaro, Calisteo, Cienaga, Agua Frio (Qid-

mado), and the puebolos of the Arroyo Hondo.

A deeper insight shows that the Spaniards con-

quered the country for the metals, and then en-

slaved the Pueblos to have the mines worked.

This culminated in the great revolution of 1860,

when the Spaniards were driven back.

The Rio Grande River meanders through this

lonely land, and the sun stares down on the naked

waste, not sparing its bareness, ugliness, and bald-

ness ;
and the sun-baked, desolate land and the

dreary waste, nothing discomfited, stare back

blankly. In all the dreary sameness and loneliness

there is no grateful freedom or repose in all its

unadorned, unprotected breadth. For the loneli-

ness was broken in upon by the slow throb of the

engine at the reduction works, and the hot air

was wearied by the sense of a fretful toil and

ever increasing monotony, in which the sun shone

withoutjoyousness, and the wide-stretching barren

solitude was without serenity.

The highly vitalized air of social enterprise fades

in this far away region. To come in contact with

the people of this region, whose minds are nar-

rowed by petty interests and the hand-to-hand

struggle with Nature in her primitive wildness, is

to take lessons in the inharmonious development of

the race in the past forms, and to appreciate the

growth of this later and happier age, when the in-

dividual who is open to Its influences may be

healthfully nourished by the social atmosphere of

the time.

[Original in POPULAR SCIENCE Nbws.J

SPRING ROCK CAVE.
BY II. J. SEYMOUH.

Although the above heading is not found in

any of the guide-books used by travellers viewing

the wonders of Niagara, yet the entrance of said

cave is in plain sight of every one who passes

along the road on the west, or Canada bank of the

river, a few rods below the upper suspension bridge.

liOoking across to the American side, my curiosity

was often roused by what appeared to be two or

three entrances into the rock, having a rude like-

ness to Gothic doorways.
On a holiday last summer, as I was crossing the

bridge, intent on a walk for exercise and amuse-

ment, I discovered a small ladder fastened against

the perpendicular rock on the east side, reaching

down to the talus 1)elow. "Now is my opportu-

nity," thought I, "to investigate those holes."

Proceeding to the place where I had seen the

ladder, I found a substantial stairway leading a

dozen or more feet down to a shelf in the preci-

pice, at the farther end of which there was a copi-

ous si)iing of the coolest of water, which was ap-i

parently much used by the neighborhood. From I

this shelf a narrow and rather frail ladder reached 1

down some eighteen or twenty feet to the talus^

l)elow. The placing of this ladder was evidently

due to the enterprise of some juveniles, a number

of whom were at that moment bathing in the river.
]

Crossing with some difficulty the tail-race of a fac-

tory, the waters of which poured out of a hole in 3

the rock above me, that was some eighty feet below J

the surface above where the factory was situated, |

and scrambling up through a thicket of cedars, '.

vines, and berry bushes, I found myself in close
j



Vol. XXV. No. 1.] .POPTJLAB SCIENCE NEWS.

proximity to the object of my searcli. Viewed

from the south side near tlie perpendicular ledge,

it appeared like an excressence attached to the

rocli some twenty feet high and extending out

from it about sixteen feet. Viewed from the front

it was, perhaps, more than twenty feet wide. Tlie

form of it suggested tliat of a kiosk or pagoda
built up agaiust the rock. It was covered with

•green moss, and water in considerable quantity

was running down over its roof and dropping

I
from its eaves in front of the recesses or alcoves

that opened out from it.

Entering the first and smallest recess at the

south side, I found a hole a little larger than one's

head had lieen knocked through a stone partition

that constituted the back side of the recess, aud

looking into it I saw an inclosed space large

enough for two or three men to lie down in. 'i'here

was a high and round door-step to the other two

niches or alcoves, upon which the water was drop-

ping, and it was only with much eflbrt and some

wetting that I succeeded in getting in. There was

no even floor, only good standing and sitting

places, and near the roof at one end, a sludf of

rock forming a nice basin filled with cool, spark-

ling water from the spring.

Looking out upon the broad, green river tlu'ough

the dripping water that for an unknown period

had lieen falling in front of the doorway, I natu-

rally speculated on the questions as to who was

the architect of this curious structure, and what

was his building material, where did he get it, and

how did he sliape it. As for the material, it was

very different in appearance from the native lime-

stone behind me. It was light colored, porous, and

unstratified, appearing like dried mortar. Kvi-

dently it was a deposit from the water of the spring,

the deposition being occasioned by the warmth and

light of day as it emerged from the dark recesses

of the limestone. In this case the lime-laden water

came out of a point in the precipice that leaned

over beyond the perpendicular, and the growth of

moss at its mouth helped the deposition from the

petrifying water by att'ecting more surface. As
the moss grew, so the deposit at its roots grew,

producing finally the curious structure that we see

this day.
There are possible only two methods by which

space is inclosed. One Is by hollowing out a solid

, substance, as caves are often hollowed out by dis-

solving waters in limestone regions. Another way-
Is to suiTound a space with w alls and cover it

with a' roof, as with ordinary human dwellings. It

is very rarely that nature adopts the latter method
as in this instance. Think of a house growing
for hundreds of years without labor and witliout

hands.

Niagara Falls, Xov. 16, 1890.

although unquestionaldy more than 1,500 years

old, three or four axes retaining their fine cutting

edges and still quite serviceable, a number of

chisels and gouges of all shapes and sizes, ham-

mers, adzes, saws, flies, etc. In the smith's

department may be specified a brazier for 1)urning

cliarcoal, quite complete, two or three anvils of

different sizes and shapes, a fine paii- of tongs

adapted for lifting crucibles, a curious tripod

candelabrum lamp, or candle-stick, and several

other curious objects the precise uses of which

have not yet been determined. In addition there

are several large bars of iron, a couple of plow-

shares, and a broken sword. Probably more will

be found deeper down in the well. This is un-

doubtedly the most important find at Silchester

since the discovery of the bronze Koman eagle,

now at Strathfleldsaye, some years ago.

A2ifTIQUITY OF THE CARPENTER'S PLANE.
A VERY interesting discovery has been made at

the Roman city of Silchester. The excavators

came across a dry well, which, on l)eing explored,

proved quite a little museum of antiquity. Some
fifteen feet down, a Times correspondent says, the

diggers found an urn-shaped pottery vase, about a

foot in length, quite Intact, and, curiously enough,
protected by himps of chalk built around it. 'ITie

vase, which proljably originally contained some

precious substance, was, however, quite empty.
Above it were deposited a great number of iron

implements, most of which were in a wonderful
state of preservation. They seem to have been
the tools of a carpenter and a coppersmith or

silversmith, with some miscellaneous objects of

blacksmith's work thrown in. The principal spec-
imen is a carpenter's plane of quite modern type,

WHERE PUMICE STONE COMES FROM.

We often hear it remarked, and particularly

after an eruption of a volcano, that pumice stone

ought to be plei.tiful and cheap, as quantities must

have been ejected during the volcanic disturbance.

As a matter of fact, however, none of the white

stone in general use is obtained from active volca-

noes. It comes from deposits of the article dis-

covered in one or two quarters of the globe, the

best of W'hich is at present to be found in the

island of Lipari, situated in the Tyrrhenian sea.

The island is mountainous in character, and con-

sists of tuffs and lavas and of highly siliceous vol-

canic products. The district where the stone is

found is called Campo Bianco or Monte Petalo

(1500 feet above the level of the sea).

After riding a considerable distance, partly

along precipitous paths sufllciently dangerous to

be interesting, an<l partly through vineyards and

over grassy plains, one almost suddenly comes

upon a seemingly snow-clad narrow valley enclosed

l)y hilLs, also quite white, and the whole glaringly

bright on a sunny day. Into these hills workmen
are ceaselessly digging deep burrows, working
within by candle light. In their excavations they
come across many lumps of pumice stone, which

are placed in baskets, subsequently being conveyed

along the valley to the seashore, where small

boats are loaded and sailed to the seaport near by,
where the stone is sorted, packed, and sliipped to

distant parts, either via Messina or I>eghoru.
—

Manufacturer and Builder.

<#»

Magnificent Railroad Construction.—A
comiriercial traveller, who has just returned from

Mexico, reports that he was much struck with the

magnificent construction of the Mexican Gulf

Railway. The sleepers are of sound mahogany,
and many of the bridges and culverts are, he says,

built of white marble. Though this might appear,
at first sight, to be lavish extravagance, the con-

tractors have found the employment of these sub-

stances to l)e economical, as both mahogany and

marble exist in the country traversed by the line.

Printing a Newspaper with a Steam Road
Roller.—An incident occurred a few days ago
which may be cited as an example of fertility of

resource in emergency. It appears that, owing to

an accident at the gas works, the town of Middles-

brough (England) was deprived of gas for all pur

poses. This did not reach the ears of the managei
of the North-Eastern Daily Gazette until 10 o'clock

but a novel idea was evolved and promptly acted

ujjon. A gang of men was hastily obtained from

neighboring works, and heavy iron plates were

laid in tlie Grand Hotel yard, adjoining the print-

ing-machine room, through the wall of which a

large aperture was made. A 15-ton steam road

roller was then got into position, shored and rap-

idly geared, and on(^ hour only after the ordinary
time of starting, the printing machine l)egan work,
the issue of 64,000 copies being produced without

a single hitch in the unique manner described.

INDUSTRIAL MEMORANDA.

Pneumatic Chisel.—Messrs. E. de Buehler &
Co., Berlin, Germany, have, according to L'indus-

trie moderne, introduced in their stone-cutting es-

tablishment a pneumatic chisel. The apparatus
resembles in appearance a syringe which the

operator holds with both hands, and as he lets it

slide over
tlie_

surface of the stone or metal, the

chisel chips oft' splinters and particles. Com-

pressed air acting on a piston imparts to the chisel

a rotation of from 10,000 to 12,000 revolutions per
minute.

A crack in a piece of metal is prevented from

extending further by the well-known means of

drilling a hole where the rent ends
;
but when the

hole is not bored on just that spot, the crack is apt
to continue beyond the hole. To faciliate the

search of the exact point, Bevue Industrielle recom-

mends moistening the cracked surface with pe-

troleum, then wipe it, and then immediately rub it

with chalk. The oil that has penetrated into the

crack exudes and thus indicates with precision
where the crack stops.

SCIENTIFIC BREVITIES.

Great Advance in Platinum.—According to

Russian advices, the whole of the platinum which

will lie produced in the Ural mines for the next ten

years has been sold in advance to certain foreign

companies. Owing to these contracts the price of

platinum has advanced to about $20.00 per ounce.

Luminous Crayon.—Mr. Cecil Carus-Wilson

writes to Nature that he has invented a luminous

crayon for the purpose of enabling lecturers to

draw on the blackboard when the room is dark-

ened for the use of the lantern. He hopes that the

invention may prove of value not only to lecturers

who use a lantern, but also (in another form) to

those students who wish to take notes.

Electrical Conduction.—The idea that elec-

tricity flows through a wire somewhat as water

flows throgli a pipe is likely to pass away, as

reasons appear for believing that the energy is

not transmitted by the wire at all, but by the

surrounding ether. In some experiments by
Professor J. J. Thompson, the velocity of electric

disturbances along the wire surrounded by air was

nearly double the velocity along the same wire

surrounded by sulphur, and the velocity of the

discharge through a vacuum tube fifty feet long
was comparable with that of light. The conclusion

is that the conductor merely guides the discharge

impelled through the ether.

The Utilization of Niagara Falls.—The
Cataract Construction Company, organized for the

utilization of the water power, has decided to con-

struct a tunnel of 490 square feet section on a

slope of 7 feet in 1,000. The form is rectangular,
with a semi-circular arched roof

;
the width of the

tunnel is 18 feet, height from bottom to spring of

arch 19.485 feet, arched roof 9 feet radius, with

floor concave to a radius of 41 feet, being one

foot deep in the center. The bottom of the tunnel

where it discharges into the lower river will be 20

feet below average water height, so that only the

arched i-oof will be shown above the water of the

river. It is estimated that the velocity of the

water in the tunnel will be over 25 feet per
second.
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AiuiAXGEMEXTs liavo been made Ijy wliich "The
Out-Door AVorld,'' the Agassiz Association depart-

ment of POPCLAK Science News, will be con-

tinued during 1891, and enlarged from two pages
a mouth to three. This gives us nine columns

devoted to our special interests. The whole paper

admirably meets the needs of our nieml)ers, and

we hope and believe that the PoruLAU Science

News will now receive from the Association a

support so generous that the publishers jiiay feel

justified in making our department a permanent
feature. To insure this result we must get three

hundred new suljscribers within the year. Is

there any member of tlie Agassiz .\ssociatiou who
cannot afford eight cents a month for so excellent

a papery Tlie information eoutaiueil in a single

article is often worth more than the price of the

papei- for the whole year. We suggest that each

Chapter and member maj' well take enough
interest in our paper to secure a few subscriptions
—one at least—to inclose w-ith his own.

The new Chapters that have been organized

during the past two months have all been of an

unusually promising character. They have started

with an average of twenty members, are well offi-

cered, and have t)egun work with carefully-i^on-

sidered constitutions and well-drawn by-laws.
Sche<lules for the winter have been thoughtfully

planned and neatly printed, and everything indi-

cates that the work of the Agassiz Association for

1891 is to be of a higher order tlian ever before.

It is an excellent time to organize new Chapters,
either in colleges, schools, or private families.

We have on hand a large variety of printed mate-

rial illustrative of our methods of organization
and work, which we will gladly send to any who

may wish to learn more of the practical woi-king
of the Agassiz Association. This includes our

eoustitutiou and historj-, the constitutions and

by-laws of various local Chapters, schedules of

study in difterent branches of science, programmes
and hints for field-meetings, descriptions of our

courses of lal)oratory work directed by corre-

spondence, accounts of our charters, hand-book,

badges, visiting cards, and official organ, and a

fine wood-cut of Professor I.,ouis Agassiz, from
whom we d(!rived both our inspiration and our

name. These papers will be sent free upon appli-

cation until the supply is exhausted. We invite

the correspondence and cooperation of all who are

interested in the best practical education of young
men and women.

CORRESPONDEXCE AMONG CHAPTERS.
Many of our local societies wish to correspond

with others with a view to mutual improvement
and the exchange of specimens. They finil great

advantage in becoming acquainted with those who
in distant States are interested in like studies.

Tliere are, however, not a few- Chapters that

prefer to confine their attention to their own
homes. They do not care to spend the time

involved in writing letters. Some of them even

refuse to answer letters at all. From this diflfer-

ence of feeling one of our most serious difficulties

has arisen. It is well Illustrated in the following
extract from a letter recently received from one

of (.ur most earuest Canadian members: "Our

Chapter decided to sever its connection with the

A. A., and remain under the title under which we
started. The motives of so doing were as follows :

We had received no help from the A. A., either iu

the way of letters or exchange sheets. We lorote

to several Chajyters, but received no answers. We
had no practical link to connect us with the rest

of the Chapters.
Now this was entirely wrong. It is the plain

duty of any Chapter or member to answer promptly

every courteous letter that is received. If corre-

spondence is not desired, that fact may be i)olitely

stated, but some answer is due to every letter.

The grievance of this Canadian Chapter is a real

one. But the remedy is so simple that the only
wonder is that no one has ever suggested it before.

nie remedy is this : We will make a list at

once of all those Chapters that do wish corre-

spondence with others, together with a memoran-
dum of the subjects on which they prefer to

correspond. Let every Chapter that will engage
to send a prompt reply to every communication

received, send me its address, and indicate the

subjects in which it is especially interested. We
will then publish the list for the benefit of all. It

is no discredit to any Chapter that it does not feel

willing to enter into correspondence, but it will

be an advantage to have a list of C^hapters on

whom we can always depend.
The same is true of individual members. We

have never printed tlu; addresses of those who

joined us by themselves—partly because we felt

that some of the)n might object, and partly because

we could ill aft'ord the space. But now, at the

beginning of a new year, we will make the experi-

ment.

The following form may be used l)y all who are

willing to unite in tliis plan :

" We agree to

answer all letters or postal-cards sent to \is by
Chapters or members of the Agassiz Association

during 1891, or until we give notice to the con-

trarj-. The subjects in which we take most
interest are," etc. Letters should be answered

whether postage is inclosed or not, but it is proper
for the one making the first advances toward a

correspondence to inclose a stamp in the first

letter.

We ni'.iy note that, as a rule, all new Chapters
are glad to receive letters from those already

organized. The list may well be headed by the

following regular Corresponding Chapters, which

are always glad to receive and answer communica-
tions from anyone interested in their specialties.

LIST OF chapters THAT WILL ALWAYS ANSWEK
LETTERS.

119, Isaac Lea Memorial Chapter of Conchology; Profes-

sor Josiah Keep, Mills College, Cal.

833, Massachusetts Archaiological Chapter; Lynward
French, 23 Winter St., Fall Elver, Mass.

aiS, Wilson Ornithological Chapter; .1. B. Richards, Box
333, Fall Kiver, Mass.

2, Gray Memorial Chapter of Botany; G. H. Hicks, Box
176, Owosso, Mich.

551, Corresponding Geological Chapter, Amadeus Grabau,
Boston Society Natural History, Boston, Mass.

To this list we shall add from time to time the

addresses of all such Chapters and individual

members as may request it. Meanwhile the Presi-

dent will continue to send personal answers to all

who may address him in any manner regarding
the Agassiz Association, whether postage is in-

closed or not, and we shall soon have a large
circle of those who can be absolutely depended
upon to answer every communication promi)tly.
If parties failing to obtain prompt replies from

any Chapter included in this list will notify the

President, the matter shall be immediately investi-

gated, and, unless a satisfactory explanation is

secured, the delinquent will be stricken from the

list.

*** '

CHAPTEI? ADDRESSKS. XEW AN'l)

HKVISED.
No. of

No. Name. Members
357 Litchfield, Conn. B 5

D. N. S. Barney.
3«6 Minneapolis, Minn. C 17

Edwin P. Bacon, 1512 Harmon Place.
374 Westfleld, Mass. A 22

Arthur N. Burke.

GEOLOGICAL IXFORMATIOX AVAXTED.

Mejibers of the A. A. will greatly aid me In

my present work if they will send me :

1. Written or printed accounts of artesian or

other wells : noting the temperature of the water,

character and dip of suiTOunding rock and soil,

depth of boring, etc.

2. Mines : depth, temperature at bottom, char-

acter of rock, etc.

3. Boulders : kind of rock, geographical posi-

tion, direction of train, marks of glacial action,

dimensions, etc.

4. Tides : noting the height along the coast, in

estuaries, on promontories, etc.

a. Caves : depth, character of rock, and other

details.

6, Earthquakes : particularly the Charleston

earthquake.

1 wish to collect as much iufonnatioii-as possible

ou these jjoints, and in return I will give all the

aid I can in this line to any desiring it. I should

like drawings when convenient. I hope to givo
the results of my investigations in a future report.

Herbert X'^. .Johnson.

Waterbury, Conn.

FAILX'RE OF SAXTA CLAUS.

It is with regret that we have to chronicle the

failure of the publishers of Santa Clans, the bright

Philadelphia weekly in which we had a depart-

ment until August last. Our first thought on

receiving the news might have been expressed in

the language of tlie \\ell-known epitaph on the

baby that lived only a week :

*' If it was so soon to be done for.

What on earth was it ever begun for!
"

But the fact is that to establish a new periodical

for the young at this day requires a greater ex-

penditure of money, time, wisdom, and energy
than can easily be commanded. Popular Sci-

ence News generously filled free of cost unex-

pired A. A. subscriptions to Santa Claus in all

cases where the Santa Claus subscriber was uot

already a reader of this paper. On many accounts

we are sorry to lose our department in Santa

Claus, but there are advantages in having all our

interests united in one journal, especially when

that one is so well conducted, so long established,

and of so low a price as Popular Science X'ews.-

which now becomes our "official organ."
In this connectiou we must notice a curious

inquiry just now received regarding the Stoisn

Cross. The curious part of tlie question is that it

relates to "the Swiss Cross before that was merged
in Science." We do not understand that. Tlu'

Swiss Cross was never merged in Science. Science

has not now, and never had, the remotest connec-

tion with the Agassiz Association. The Swiss

Cross was merged in Santa Claus, and, since Santa

Claus is dead, it now reappears as "The Out-Door

World
"

in this A. A. departmeut of the Popular
Science News.

By the way, there are only half a dozen com-

plete flies of the Swiss Cross reuiaiuing, and these

will soon be gone. They will be sent to any
address, express paid, for five dollars a set.
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PLAN FOR STUDY OF HISTORICAL
GEOLOGY.

We wish to make this department practically

lielpful to every Chapter and member of the

A. A., as well as to the general student of soieuee.

We therefore make room for the following sclied-

ule of study recently adopted by the Barton Chap-

ter, 29, (B), Boston, Mass. It is full of hints and

suggestions which can be worked out in any
branch of natural science.

FLAX FOR STUDY OF UlSTOEICAL GEOLOGT.

The following books are recommended for gen-

eral use throughout tlie course : Text-Book of

Geology, by A. Geikie; Elements of Geology and

Coinpend of Geology, by Jos. Le Conte; Manual

of Geology, by J. D. Dana ; Ancient Life-History

of the Earth, by H. A. Xicholsou; Geological

History of Plants. l)y J. W. Dawson.

Oct. 6. iNTROUt CTIOX AND OUTLINE.

AZOIC EliA.

Oct. 20. R. P.Williams. From the unknown to

the known. The earth's origin.

LITERATURE.

Interior of Earth. Le Conte. Amer. Geol. July,

1889, p. 38.

Earthquakes, Volcanoes, and Mountain Building.

Whitney.

Tliompson, Xature, Vol. XIV., p. 426.

World Life. Alex. Wiuchell.

Mineral Physiology and Physiography, T. Sterry

Hunt.
EOZOIC ERA.

Nov. 3. Arch^an Age. Mrs. Boyd. Our old-

est known rocks. Eruptive and metamorphic.

Traces of life.

LITEEATUBE.

Azoic System. Whitney and \\'adsworth. Mus.

Comp. Zool. V^IL, p. 231.

Genesis of Crystalline Rocks. T. S. Hunt. Amer.

Xat. XVIli., p. 60.5.

Is there a Iluronian Group? living. Amer.

Jour. Sci. (3d), XXXIV., pp. 204, 248, 30.5.

Origin of Lake Superior Iron Ores. Irving.

Amer. Jour. Sci. (.3d), XXXII., p. 255.

Copper-bearing Series. Irving. Monograph, V.,

U. S. Geol. Survey, 1883.

Origin of Crystalline Schists. Williams. A. A.

A. S. XXXIII., p. 405.

Nov. 17. Taconic Period. Mrs. Fuller. The

link between the crystalline and sedimentary

rocks. First fossils. Carrara statuary marble

and itacolumite found only here.

LITERATURE.

fC. D. Walcott. Amer. Jour. Sci. (3d). XXXV.,
p. 229.

iTaconic of Europe and North America. Marcou.

Amer. Geol., June, 1890, p. 357.

?Taconic System. T. Sterry Hunt. Amer. Nat.

XV., p. 494.

Shawmut Group. W. O. Crosby.

Taconic Stratigraphy and Fossils. Dana. Amer.

Jour. Sci. XXXII., p. 236.

paleozoic era.

Dec. 1 . Cambrian Age. Mrs. Lowery. Prim-

tordial Period. Acadian, Georgia, and I'otsdani

lEpoclis. Low life abundant. Shallow seas.

LITERATURE.

j.Braintree. Dodge. Amer. Jour. Sci. (3d). XXV.,

p. 65.

^Kocks of Eastern Massachusetts. Rogers. A. A.

A. S., Vol. III.

Cambrian Fauna of North America. Walcott.

U. S. Geol. Survey Bulletins, 10 and 30.

Primordial Quartzite. Winchell. Amer. Geol.,

Vol. I., No. 3.

Cambrian Rocks of Nortli Anii'riea. Hunt. Amer.

Nat. XVIII., p. 409.

Dec. 15. Ordovician Age. Miss Cherrington.

Transition period from shallow to deep seas.

Braehiopods eliaracteristic of tliis age. Grapto-

lites have cups on both sides.

LITERATURE.

History of Quebec Group. T. Sterry Hunt. Amer.

Geol., Feb. 1890, p. 80.

Cincinnati Rocks. Nelson W. Perry. Amer.

Geol., Dec. 1889, p. 327.

Amer. Jour. Sci. (3d), IV., p. 133.

Minnesota .State Survey, Vol. II.

Tan. 5. Silurian Age. 3Irs. JRamsay. In life

a gradual transition ;
a few fish appear. All spe-

cies of Ordovician fossils disappfear before close of

.Silurian.
LITERATURE.

Silurian Age of Appalachians. Bradley. Amer.

Jour. Sci. (3d), IX., p. 279.

Limestone, East of Catskills. Davis. Mus. Comp.
Zool. VII., p. 311.

Helderberg Limestone. Davis. Proc. Bos. Soc.

Nat. Hist. XXII., p. ,339.

Green Mountain Gneisses of Silurian. Dana. A.

A. A. S. XXII., (187.3), p. 22.

Jan. 19. Devonian Age. Mrs. Moore. Age
of fishes. Insects and land i)lants appear. Great

oil horizon of the world. Line between the old

red sandstone below and the new red sandstone

above.
LITERATURE.

Old Red Sandstone. Miller.

Paheontology of Devonian. Science, II., p. 836.

Devoiiian of North America. Williams. A. A.

A. S. XXXVL, (1887), p. 207.

10th Vol. 10th Census U. S. Peckham.

Feb. 2. Carboniferous Age. Miss Little.

Coal plants and Amphibians. Insects, crusta-

ceans, and mollusca plenty.

LITERATURE.

Carboniferous in Massachusetts. Crosby and Bar-

ton. Amer. Jour. Sci. (3d), XX., p. 416.

Conditions of Coal Formation. Newbury. Sci.,

L, p. 89.

Coal of Rhode Island. Silliman. Amer. Jour.

Sci., XL, p. 78.

Millstone Grit of Pennsylvania. Chance. Amer.

Jour. Sci. (3d), XXL, p. 134.

Nova Scotia and Prince Edward Island. Dawson.

Quart. Jour. Geol. Soc. XXX., p. 209.

Feb. 16. Appalachian Revolution. O. H.

Barton.

March 2. Review and Questions.
mesozoic era.

March 16. Jura-Tuias Age. Mrs. Boyd. Age
of reptiles. Rocks deposited in narrow inlets of

sea, or river course. Shallow water—ripple marks.

.Strong floods—coarse conglomerates. Birds and

probably first mammals appear.

LITERATURE.

Triassic of Connecticut Valley. Davis. Amer.

Jour. Sci. XXXIL, p. 342.

Traps in New Red Sandstone. .Silliman. Amer.

Jour. Sci. IV., p. 116.

April 6. CketaCEOI'S Age. Miss Smith. Chalk-

bearing. Age of birds. Insects untoltled to its

higliest tribe. Willow, oak, sycamore, oak, maple
trees.

LITERATURE.

Cretaceous Flora. Dawson. Amer. Nat. XXII.
,

p. 953.

Rocky Mountain Region. Marsh. Amer. Nat.

X., p. 4.36.

Massachusetts, Connecticut, and New Jersey.
Davis. ^Viuer. Jour. Sci. (3d), XXIV., p. 345.

CENOZOic era.

.Vpril 20. Tertiary Age. Mr. Hall. Age of

mammals. Rocks are principally sand or clay.

Genesis of the horse.

LITERATURE.

Martha's Vineyard Tertiary. Lyell. Amer. Jour.

Sci. (lst),XLVI., p. 318.

Post-Tertiary and Tertiary of Massachusetts.

Dodge. Amer. Jour. Sci. (3d), XXXVL, p. 56.

Tertiary Eruptive Rocks. Szabo. Amer. Nat.

XIIL. p. .399.

Man in T'ertiary. Morse. Science, IV., p. 244.

May 4. Quartehnary Age. 0. H. Barton.

Glacial period.
LITERATURE.

Great Ice Age. James Geikie.

Gravel Ridges in Merrimac Valley. Wright.

Proc. Bos. Soc. Nat. Hist. XIX., p. 47.

Glacial Drift in Boston and Vicinity. Upham.
Amer. Jour. Sci. (3d), XVIII.

Terminal Moraines of Cape Cod. Upham. Amer.

Nat. XIIL, pp. 489, 552.

Relation of Kames to Terraces. Dana. Amer.

Jour. Sci. XXII. , p. 451.

On Drift. Hyatt. Proc. Bos. Soc. Nat. Hist.

XIV., p. 9.

Drumlins. Davis. Amer. Jour. Sci. (3d),

XXVIIL, p. 407.

Surface Geology of Eastern Massachusetts.

Crosby. Amer. Nat. XL, p. 577.

Glaciers of Pacific Coast. King. Amer. Jour.

Sci. (3d), I., p. 157.

May .18. Terrace 'and Champlain Periods.

Mrs. Lowery. .Vge of man. Melting of glaciers.

LITERATURE.

Post-Pliocene Fossils. Verrill. \mw. Jour. Sci.

(3d), X., p. 364.

Terraces and Ancient Coast-Lmes. Petersen.

Amer. Jour. Sci. (3d), XXIL, p. 149.

Glacial and Cliamplain in New England. Dana.

Amer. Jour. Sci. V.. pp. 198, 217.

History of Earth. Le Conte. Amer. Nat. XL,

p. 590.

June 1. Retrospect. B.B.Williams. "Na-

ture's fundamental metliod is a procedure, through

continuity, from the general to the particular."

Winchell.

June 15. Review and Questions.

Lest it should seem to any that this course

makes too free use of books, we give also the pro-

gramme of field-meetings and excursions by which

the same Chapter admirably supplements its in-

door study. It isequally suggestive.

outings, autumn and winter, 1890-91.

Sept. 6.—Nautasket. Study : Dikes and over-

flows. Specimens : Melaphyr, tuft', porcelainite.

Sept. 13.—Boxboro. Study : Archicu limestone.

Specimens: Yellow calcite, garnet, yttrocerite,

actinolite, scapolite, crystals and variegated, black

serpentine, pyroxene. ^

Sept. '20.—Nahaut. Study: Georgia limestone

and slates and their relation to the eruptive dia-

base'. Specimens: Diabase, epidote, quartz, py-

roxene, limestone, chrysolite, hyolithes.

Sept. 27.—Soutli Lawrence. Study: (Jranitoid

gneiss. Specimens : Pegmatite, gneiss.

Oct. 4.—Allston. Study : (joncentric weather-

ino- of dike. Relations of volcanic rock and sand-

stone. Specimens : Amygdaloid, tuft", slate, sand-

stone, ripple marks {'i).

Oct. 11.—Smithfield and Valley Falls. Study:

Limestone quarries and Carboniferous Age. Spec-

imens: Quartz, dog-tooth spar, talc, bowenite,

calcite, mica, coal fossils.
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Oct. 18.—Winthrop. Study : Drumlins. Speci-

meus : Fossil shells, glaciated pebbles, Ijornite,

pyrrhotiti;, chalcopyrite, etc.

Oct. 27.—Jvewburyport. Study: Primordial

limestone. Sijecimens : Precious serpentine, chry-

sotile, tremolite, Wollastonite, jadelte,Vesuvianite,

siderite, galenite.

Nov. 1.—Roberts and Weston. Study : Glacial

Age. Kames and osars. Specimens : Pebbles of

modified drift.

Xov. 8.—Agassiz Museum, Cambridge.
Nov. 22.—Museum of Peabody Academy of

Science, Salem.

Dec. 6.—Peabody Arcligeological Museum, Cam-

bridge.

Dec. 20.—Museum of Boston Society of Natural

History, Soston.

Jan. 3.—Boylston Mineralogical Museum, Cam-

bridge.
Jan. 17.—Botanical Museum, Cambridge.

At all outings each member is requested to

make a collection of the characteristic specimens
of a locality, and for this purpose to carry a ham-

mer, cold chisel, and bag, as well as a note-book

and labels. These specimens should lie properly
labelled and classified, under the direction of the

Committee on Instruction.

Season tickets, entitling the owner to accompany
the Barton Chapter on all excursions during the

year, will be sold for 50 cents. To members of A.

A. Chapters the price will be 25 cents. Tickets

for a single excursion, 10 cents. Tickets may be

obtained from members o4 the Outing Committee.

THE PRINCETON SCIENTIFIC EXHIBITION
OF 1889.

BY AUTHUK M. MILLER,
Of the Agassiz Association.

(yA.MP COTTONWOOU, 'A MiLES FROM MONUMENT, 1

Grant Co., Oregon, July 17, 1889. /

Mr. Harlan H. Ballaru—Dear Sir :

Your letter forwarded from Baker City to Monu-

ment was received by me on my arrival in camp last

'I'hursd.ay, after being nearly 19 continuous hours

in the saddle. It is now over two weeks since we,

a party of 15, left Baker City mounted on horse-

l)ack and bound for the Miocene fossil-bearing

beds of the John Day River region in this State.

We are—with the exception of our guide, Mr.

Davis, (an old collector in these regions), our cook,

and a boy from Baker City
—a Princeton College

crowd, all graduates with one exception. Prof.

Scott, "77, is our leader. Prof. Boyd, of Macalas-

ter College, and myself are '86 and "84, respect-

ively. Eight are '89 men, and the undergraduate
is of the class of '90.

For just one week we rode through the wildest

and most beautiful mountain country of Eastern

Oregon—the forests all of fine large "Oregon

yellow pine," vv ithout undergrowth, and, although

(owing to the season) we saw none, full of wild

game, such as deer, elk, and bear. The days were

, hot, and we sunburned dreadfully ;
the nights

cool to frostiness, and we slept soundly. We have

had our share of small adventures, for some of our

horses were "buckers," and we the tenderest of

"tender feet."' Two of the bronchos were so incor-

rigible that they had to be traded off, and one

fellow's horse ran away with him "down a steep

place violently," and he came into camp with so

much cuticle oft" his nose, chin, and forehead that

he presented a woe-begone spectacle, indeed.

Being such a comical wag himself, he got only

laughter instead of sympathy.
Our iirogress, necessarily slow at best, was, by

reason of our heavily-loaded wagon of stores, still

more slow. Before entering the worst part of our

journey, indeed, we found it necessary to store a

part of our provisions in order to lighten the load.

And even then it was with difficulty that our four-

horse team, aided by our eftbrts at the wheels and

from behind, could get up the steep, ragged lava

boulder-strewn hills.

Sunday morning, July 7, we wound down from

the last mountain summit into the first open

ranching country we had seen, and went into

camp on a small stream seven miles from the near-

est fossil beds on the middle fork of the John

Day.

Monday morning we went into these beds, and

in the three days that we worked them, made a

number of excellent finds—among them the skull

of a rhinocei'os and the leg bones of a three-toed

horse, both new species. The Professor and I

stayed that night at the nearest ranch, while the

rest of the party returned to camp. In the morn-

ing we two got to work bright and early at the

rhinoceros skull, with Mr. Sloan, our host, for a

very interested spectator. Mr. Sloan had lived on

that ranch in plain sight of those "white chalky'"
beds for nine years, and, although he "had heard

there were fossils in them hills," (Davis had been

there in '79 with Professor Cope), had never seen

any. Perhaps he expected to see a fully articu-

lated skeleton sticking out of the cliffs, or at least

as complete and perfect a set of bones as presented

by the ))leaching remains of that ))lizzard-killed

sheep in the gulch below.

I find this error to be cxuite common—even in

scientific circles. A person in charge of one of

the finest Tertiary mammal collections in this

country, apologized for them as being in " a verj'

fragmentary and worthless condition."

To most people such specimens, even after there

has been expended on them by the curator much
labor with chisel and plaster and glue, appear

sorry-looking objects upon which to base such

elaborate restorations, and still more elaborate

theories of descent as are found in geological text-

books. What would those same persons say,

should they see those bone chips or shattered

teeth fresh from their matrix, which the paleon-

tologist recognizes as a "
Protohippus

" or "Oreo-

don !

"
Not that some wonderfully complete

skeletons are not occasionally found, but they are

rare
;
and what wonder when we consider to what

exigencies they have been subjected.

All this country was, in Miocene Tertiary times,

a vast fresh water lake. The wash from the sur-

rounding lanil mingled the bones of the then exist-

ing laud animals with the ordinary slow accumu-

lating sediment. Notice that this means partial

preservation of disassociated fragments. 1'hen

came the consolidation and heaving up of these

sediments, with accompanying loss and destruc-

tion of organic remains. A hill in sight of c?lmp

shows faulting of strata, and all bones found here

show more or less distortion by pressure. Coinci-

dent with and subsequent to tliis deposition came

the forcing up through and pouring out upon these

beds, great dikes and vast sheets of lava. In my
excursion yesterday after fossils, I clambered over

two great trap dikes, each forming the back-bone

of a long range of hills and jutting up above into

ridges carved by erosion into craggy and fantastic

shapes. As I write I can look over and beyond
these dikes and count eight successive terraces of

lava sapping these white, sloping exposures, whicli

form the fossil beds of Cottonwood Creek. Last

of all has come the extensive d-enudation, which,
while it has rendered them accessible to the col-

lector, has removed vast fossil accumulations in

the process, and shattered and crumbled those

which it loosens from their long interment.

Removing a fossil from a steep, white cliff

facing a glaring afternoon sun, is exhausting
work. It took two of us just one solid day to

chisel out that rhinoceros skull. Footholds had to

lie picked in the nearly perpendicular clift". Then
a trench was dug around the nodule containing
the skull, and deepened until it was deemed safe

to wedge it off. As pieces of teeth or bone

loosened, thej' had to be glued on or removed,

wrapped separately in tissue paper and numbered
in order to facilitate museum restoration. We
fluislied these middle fork beds in three days.

Wednesday the main body of the expedition broke

up camp, and, sending word for me to follow, set

out for our present camp, about thirty-five miles

distant from where I was at work. I started

about 3 o'clock, but, night coming on, lost track

of the party, and it was not until 10 o"clock the

next morning that I rode into camp on about as

tired a pony as one often sees. I was a little tired

myself.
The country about here presents a wild and oiUl

appearance, with its lofty lava-terraced buttes

gliding oft" at the bottom into dry sage-brush cov-

ered approaches, chalky white on their steep.

gulch-furrowed sides. It is a country of rattle-

snakes. Three have been killed on the edge of

the camp.
We had a little excitement Sunday night. A

thuiuler-shower (rare in this localit}- at this time

of year) drove us into a leaky log barn (?) for tlie

night. The ranchman's little boys had driven a

rattlesnake in here the day before, and it was

with joking reference to this fact that we spread

our blankets upon the straw and turned in for the

night. Soon I became convinced tliat the heaviu^

up of the straw under my shoulder was due to

something more than the wind surging in between

the logs. A lantern was lit, our cook seized an

old sheep trough, my bed-fellow a pitchfork,

while I removed the blankets. The rest of the

fellows raised up and awaited developments,

chaffing' us all the while. My companion raised

the fork, and, with unerring aim, plunged it into

the designated spot ;
—a smothered squall, and then

was hoisted aloft a poor old setting hen. Shaken

from the tines slie ran off cackling; and what a

greeting our exploit I'eceived from the rest of tlic

gang!

Although the Miocene exposui'es here are quite

extensive, they have not, as a whole, very riclily

repaid our labors in this locality. Only one small

area of a few square yards has jaelded anythin;;'

of value. From tliis w« have obtained a skull

of pal!»ochoirus (ancient hog), eporeodon, three

turtles, one in excellent state of preservation, and

numerous fragments of bone and teeth. A portion

of our party has been absent since yesterday,

working on some rich finds seven miles up this

stream, on which we are encamped. Temnocyon

(a dog) and agriochcerus are, among others, tli<'

animals whose remains have been already found

there. We leave soon for a place called "The

Cove," on the main fork of the John Day, where

fossils are abundant, and where we expect to be

occupied for some weeks.

SiMi'LE AND Rapid Preparation of Pure
Gases.—Instead of using an acid for the evolution

of carbonic anhydride, sulphurous anhydride,
and similar gases, it is convenient to use sodium

hydrogen sulphate or sodium bisulphate. A mix-

ture of equivalent quantities of the respective salts

in powder gives, when wetted with water, a regu-
lar stream of the required gas, which will be fn'c

from the impurities usually derived from the usi'

of an acid.
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The typogi-aphical change in the present num-

licr of the Science Xews is. we think, one that

will be appreciated V)y all its readers. We have

]irocured an entirely new "dress" of type, of

iiiiiform size, and of such a style that it will be

loiiiid as clear and easily read as the larger type
used in former volumes. The use of this smaller

type practically adds nearly two pages of extra

reading matter to the paper, thus making it in a

^rrcater degree than ever the cheapest scientitic

lioriodieal in the world. We have also made such

arrangements as will ensure its prompt publica-

I ion about the 2.5th of each month, and avoid the

annoying delays that have occurred during the

past year. We must ask our readers to kindly
overlook any errors or delay in the present issue,

due to the reorganization of our printing depart-

ment, and the further delay at the moment of

i;oing to press, arising from a fire in the estab-

lishment where the paper is printed; but we

hope to have everything in good working order

iiy the time the February nuinber is publislied.

We would also mention in this connection that

all articles not otherwise credited are from the

pens of the regular editors.

ing the care of children in regard to the develop-

ment of the faculty of speech. Any observations

on this point, even if apparently trivial, may be of

importance by comparison with those of other

oliservers: and the systematic arrangement of

such facts will, undoubtedly, be of great scientific

and practical value.
<<

;

A Russian physician claims to'have discovered

that the ordinary incandescent electric light is a

very eft'ectual analgesic, or paiu-curer, and says

that he has used it with remarkable success in the

treatment of neuralgia, rheumatism, lumbago, etc.,

the pain being quickly and "permanently relieved

when the lamp is applied to the parts affected. It

is evident that the enthusiasm of this Muscovite

medical man is greater than his judgment, for it is

impossible that any electric current could enter

the body of the patient under such circumstances,

and, even if it did, it could hardly produce any

cui-ative efJects. The only eftect of the applica-

tion of an electric lamp would be from the w armth

of the bulb enclosing the highly-heated carbon fil-

ament, and the same result could be obtained in a

much easier way by the old-fashioned bottle of

hot water. We do not believe that the physician

of the future will be under any necessity of carry-

ing an incandescent lamp and a storage battery as

part of his regular equipment.

be easily obtained, the new process will, doubt-

less, come into extensive use, and give us a cheap

and easy method of obtaining an unlimited supply

of oxygen gas by separating it from its atmos-

pheric companion—the nitrogen.

A CORRESPONDENT scnds US an interesting note

of a hen's egg, which, when broken, was found to

contain another perfect egg, about the size of that

of a sparrow. Similar abnormally formed eggs

have been observed before, and, in fact, been

described in the columns of this paper, but they

are very rare, and the one described by our cor-

respondent appears to have been one oi the most

perfect of its kind.

LiTTi.E additional information has been gained

lately concerning the nature and action of Koch's

lluid : but so tar the results of its use have borne

out the comparatively modest claims made for it

by its discovtjrer. The available supply is ex-

tremely small, and, for some reason, only a very
few physicians have been able to obtain enough
lor a single experiment. A few specimens liave

reached this country, and the first inoculation

made in America was performed at Xew Haven,

Conn., by Dr. Francis Bacon. While the general
I'ffects of the operation were identical with those

observed in European hospitals, a sufHcient time

has not yet elapsed to enable physicians to judge
of the real value Of the remedy. All that can be

said is that the prospects are encouraging, although
the discovery seems almost " too good to be true."

At a recent trial in France of a man and woman
liarged with murder, a scientific interest was

roused by the claim of the woman that she was
to assist in the deed against her will, being

nder the hypnotic influence of her partner in

tte. This ingenious plea, while varying the

onotony of the worn-out "insanity" dodge, is

Ten less worthy of consideration. The wliole

fubjeet of hypnotism is still in an exceedingly

dementary state, and so mixed up with deceit

ad trickery
—both intentional and unintentional

-that the basis of facts on which the present
teories rest is a very unstable one, and much
rther study will be necessary before any really

eliable knowledge of the subject can be obtained,

^uch a claim as was oft'ered by the French raur-

eress was preposterous on the face of it, and, in

efreshing contrast to many murder trials in this

Buntry, the judge refused to admit any such

rorthless evidence; and both of the criminals

vere found guilty, and sentence<4—one to death

ad the other to imprisonment.

An Antarctic polar expedition is soon to start

from an Australian port, with the intention of

making a thorough siirveV of that little-known

region, and penetrating as near to the south pole

of the earth as possible. Xearly all the previous

polar expeditions have confined their eflforts to the

exploration of the far northern regions, but it is

certain that the opposite end of the earth pos-

sesses features of equal interest. Apparently the

southern pole is completely covered by an ice cap,

similar to that which is supposed to have covered

tlie northern part of this country during the

glacial period, and a complete investigation, of this

formation might throw much light upon the

geological phenomena and formations of that

most important epoch in the earth's history. The

electric, magnetic, and tidal conditions of the

Antarctic regions deserve a close study, as well as

the climate, which, from the probable aUsence of

large areas of land, must be very diflferent from

that of the Arctic regions. We shall await the

result of the expedition with interest, and trust

that the members may be spared the suft'erings

and misfortunes of most of the northern explorers.

Mk. E. a. Kirkpatrick, of Worcester, Mass.,
lesires infonnation fi'om parents or persons hav-

M. Kastner has discovered' a new process for

preparing oxygen gas, which may prove to be of

commercial importance. It is based upon the

singular properties of a salt known as plnmbate
of lime, which is supposed to have the compo-
sition Oa2 Pb 06.' When this compound is heated

with an alkaline carbonate it is decomposed, the

first products of this decomposition l)eing carbon-

ate of lime and peroxide of lead. At a higher

temperature this peroxide of lead is decomposed,
.in its turn, into protoxide of lead and oxygen gas.
The latter is evolved in the free state, whilst in

the retort remains a mixt\ire of protoxide of lead

and carbonate of linii". Xow, the interesting part
of the process is this, namely, that the mixture of

carbonate of lime and protoxide of lead, when
submitted to an appropriate temperature (not too

high) in a current of air, is again transformed into

plumbate of lime, so that the operation is continu-

ous. If these reactions can be alternated indefi-

nitely, without the salt losing its properties, and

if it is found that the proper degi-ees of heat can

The radical known as ammonium is composed
of the elements nitrogen and hydrogen, and is

particularly remarkable in that it acts in almost

every respect like a strongly basic element, very

similar to potassium and sodium. Like these

metallic elements it also, apparently, forms an

amalgam with mercury, the constitution of which

has been a subject of much discussion among
chemists, some claiming that it was only a me-

chanical mixture, or "froth," of metallic mercury
and ammonia and hydrogen gases, while others

claimed that it was a true chemical combination

l)etween the mercury and the ammonium radical.

'l"he latest investigations seem to prove that the

latter view is correct, and that in this respect, as

well as many others, this compound of two ele-

mentary gases is most closely allied to the metallic

bodies sodium and potassium, which are supposed
to be true elements, as no chemist has ever been

able to decompose them into any other forms

of matter.
*^y

'I'HE existence of such substances as ammo-

nium, cyanogen, and other compound radicals, as

they are called, is a strong argument in favor of

the compound nature of the bodies commonly
known as elements. If a body known by us to be

a chemical compound of other forms of matter

acts in every way like the .simple bodies which

have never been decomposed, and are considered

as elementary and fundamental forms of matter,

then the supposition is a fair one that these

so-called elements may also be composed of two or

more forms of matter, and that only the discov-

ery of some sutflciently powerful means to decom-

pose them is needed to demonstrate their com-

pound nature. As to this, nothing can, as yet, be

definitely said
;
but the results of numerous inves-

tigations tend to show that some, at least, of the

bodies heretofore considered as elements are really

compounds, and it is by no means impossible

that—as is already held by some chemists—aU

forms of matter are but modifications of one

primitive substance, which is either hydrogen
itself or possesses properties closely resembling
that substance.

THE FULMINATES.
Everyone has noticed the greyish substance in

the interior of a percussion cap, which only needs

the blow of the hammer to cause it to explode
with great violence. A similar substance is found

in the torpedoes so popular among children on the

Fourth of July. This body is known to chemists

as fulminate of mercury, and is not only interest-

ing from its chemical composition and relations,

but is of great commercial importance, although
a comparatively small quantity is needed to supply
the demand for it.

'J'his exceedingly unstable and explosive sub-

stance is the meiX'uric salt of an acid known as
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fulminlc acid, (from fulmen, the thunderbolt).

The free acid has never been produced, but the

fulminate of mercury is easily and cheaply pre-

pared, and has the empirical formula Hg C2 X2 02.

Like nearly <all the compounds of nitrogen, the

molecule is extreraelj- unstable, and a slight blow,

a temperature of 363° F., or even contact with

strong sulphuric or nitric acid, causes the mole-

cule to break up like a house of cards, and to be

transformed into nitrogen and carbonic oxide gases
and vapor of mercurj-. Like nitro-glycerine and

other high explosives, tlie reaction, or explosion,

takes place in the molecule itself, and is not, as in

the case of gunpowder, simply a very rapid com-

bustion, and this property explains the intense

force of the explosion. It is estimated that at the

moment of explosion a pressure of 720,000 pounds
to the square incli is generated.

Mercuric fulminate is prepared by dissolving

mercury in an excess of nitric acid, and adding
alcohol

;
a very brisk reaction and eflfervescence

soon begins, and the fulminate separates as a

crystalline precipitate. The actual chem-

ical clianges wliicli take place in this re-

action are very complicated, and are not

thoroughly understood, but the final re-

sult is as above stated. As soon as red

fumes begin to appear, water is poured
in to stop the reaction, and the precipitati;

collected on a filter, washed, and kept

moist until needed for use. This experi-

ment is a very dangerous one for inexpe-

rienced persons, both from the risk of

explosion and tlie poisonous gases evolved,

and should not be attempted by beginners
in chemistry.

Large quantities of this fulminate are

manufactured at Prescott, in Ontario.

Two or three times a year an American

fb'm sends a party of workmen to this

place with the necessary quantity of nitric

acid, mercury, alcohol, etc., and for a

few days the town is redolent with the

fumes of alcohol, aldehyde, ethers, etc.,

until the desired amount of the explosive

is prepared and safely packed in kegs of

water for transportation to market. The

profits are said to be very large, but we

hardly think any one will grudge the

manufacturers of this treacherous com-

pound all that tliey can make out of it,

or would desire to undertake the work
themselves at any price. With proper
care the risk of an accident is small, but

when an explosion does occur the destruc-

tion is complete and there is little or no chance

for escape.

The pure fulminate is so powerful that, in the

manufacture of percussion caps, it is generally
mixed with other substances to moderate the price
of the explosives. Chlorate and nitrate of potash,

sulphide of antimony, and powdered glass have

been used for tliis purpose ;
but it is probable that

they have no chemical effect upon the explosive

decomposition, but simply act mechanically by

diluting the pure fulminate. One pound of mer-

cury will produce enough fulminate to fill over

25,000 percussion caps.

One of the most interesting applications of ful-

minate of mercury is its property of detonating

dynamite and other nitro-glycerine explosives.

Dynamite cannot be easil}' exploded by contact

with flame, and it may even take fire and burn up

quietly, but if a tube containing fulminate ofmer-

cury be placed in the midst of a charge of dyna-
mite and exploded in the usual way, it induces a

similar explosion or detonation of the whole mass
of dynamite with its well-known powerful effects.

It seems as if tlie violent detonation or rapid
molecular vibration of the fidminate induced a

similar detonatory vibration in the molecules of the

dynamite, just as the strings of a piano are set

into musical \'ibration when a note of the same

pitch is sounded in their vicinity.

Fulminate of silver is analogous in composition
to that of mercury and is made in a similar way,
but is much more violently explosive. It detonates

when merely pressed with a hard body, and at a

temperature a little above that of boiling water.

Even when wet it is not safe to keep it in a glass

bottle, and we know of a case where a quantity

exploded while being washed on a filter, the prob-
able cause being tlie friction of the stream of

water which was being poured over it. The glass
funnel was shattered into atoms, but the chemist

who was washing it escaped, almost miraculously,
without serious injury. A compound silver-am-

monium fulminate is also known, which is even

cal affinity of the nitrogen, and when this is over-

come by percussion, heat, or a stronger cliemical

affinity, tlie whole molecule collapses, as it

were, with explosive violence, and is instantly

changed into simpler and more stable chemical

substances.

A, The Double Coconut Palui, (after Kerchove). B, The
Fruit Shell, cut in half, the husk ami contents heing
removed, (after Drude).

more violently explosive than the silver salt.

Fulminates of zinc, copper, sodium, potassium,

etc., are known and are all exjilosive, but have

only a theoretical interest. Xiti'ogenous com-

pounds of silver and gold are also known to chem-

ists by the names of fulminating silver or gold,

but they have" no connection with the true luhni-

dates, and are of little consequence.
The effect of the element nitrogen upon its com-

pounds is one of peculiar interest. The element

itself is a neutral, inactive body, with no partic-

ular characteristics and of little practical conse-

quence, but when in coml)ination with other ele-

ments it usually confers an element of instability

upon the whole compound, like an arch with a

defective keystone. If this falls, the whole arch

is destroyed, and so in the molecules of the fulmi-

nates and shiiilar bodies ;
the integrity of the

molecule seems to depend upon the feeble clieml-

[Original in POPCLAR SCIENCE News.]

A GIOANTTC FRUIT.

BY FRED'K LEROY SARGENT.

Several centuries ago, before the Indian Ocean
had been well explored, the curiosity of those who
sailed its waters was often much excited by the

appearance of something like a huge double coco-

nut, of forty pounds weight, floating on the sur-

face. Similar fruit was found occasionally washed

up on the sliores of Ceylon and the adjacent coast
;

but no one had ever seen a tree thus fruited, and

so some fabulous submarine plant was believed to

produce them. The fruit was called coco de mer,

or "sea coconut,'" and many were the marvellous

tales which arose to account for its origin. More-

over, as has so often been the case with

other natural objects of mysterious origin,

most extraordinary curative powers were

ascribed to this wonder of the sea. Thus
a medicine prepared from the kernel was

supposed to possess great potency, and it

was believed that water drunk from m>-

sels made out of the shell was a pre-

ventive against all disease. Consequently
the nuts were treasured almost religiously
in India, and brought extravagant prices.

The first real knowledge of where these

mysterious nuts came from was obtained

in the year 1742, by French navigators,
who discovered the Sechelles group of

islands, and on two of these found large

numbers of a species of palm bearing the

famous "double coconuts.'" "The aston-

ishment of those previously acquainted
with the coco cU mer," writes one who has

visited tlii-se islands, "may well be im-

agined, upon their finding large forests

entirely composed of this palm, growing

upon a small and quite uninhabited island,

and towering far above all ordinary tropi-

cal vegetation."' It is not a little remark-

able that the species, so far as known,

grows only on the small islands where it

was first seen, and the plant has been

named accordingly Lodoicea SecheUarum.

Since the time of its discovery much
curious information has been gathered

regarding the parent plant vhieh pro-

duces this largest known of all tree fruits.

Especially noteworthy is the long period which

the plant takes to prepare itself for the great

work of fruit-making. It must vegetate thirty

years before a flower-bud is produced. During

this time it builds a columnar trunk, which,

since it must support the heavy fruit and

resist the force of tropical gales, needs to be of

extraordinary strength. To compensate in a

measure for the consequent rigidity, a nnitiuc

arrangement acting like a ball and socket joint is

developed at the base. Tlio lower end of the

trunk is hemispherical and fits into a sort of bowl

composed of extremely hard material like the

shell of the nut, and pierced by holes the size of a

thimble, through which the roots make their way
into the surrounding soil. This arrangement per-

mits the tree to sway in response to strong winds

in spite of the rigidity of the trunk. The maxi-

mum height of the tree, about one hundred feet, is

attained in about as many years. This statement
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however, iipplie-: only to tlie male, or staminate,

trees, tlie female ones being somewhat shorter, in

order that the pollen which is transferred by the

wind may more readily reach the pistils. After

the ovnles are fertilized, ten years are required to

ripen the fruit. In four years they reach their

full size, which is about eighteen inches long by
tlie same in In-eadth, and nearly as much in thick-

ness, but at this time the nut is soft and filled

with a semi-transparent jelly. Tliis becomes firm

and edible like the meat of a coconut, and is sur-

rounded by an extremelj- hard shell, which, in

turn, is covered by a fibrous husk. As many as

eleven of these enormous fruits may be produced
;it one time, thus making a cluster of between

four and five hundred pounds weight !

Xow that the origin of the Lodoicea is no longer
veiled in mystery, the l)elief in its medicinal

virtues has largely died out. The nuts still have

tlieir use, however, which, if more commonplace
tlian fonnerly, is at the same time more real.

When sawed in half the shells make excellent

jugs, and are also commonly used for Ijailing

boats. An entire nut will hold three or four gal-

luns, and, being very dural)le, tliey serve well as

water kegs. —»»
[Specially Observed for Popular .Science News.]

.NrETEOROLOGY FOR XOVEMBER, 18!»0.

WITH REVIEW OF THE AUTUMX.
TEMPERATURE.

Average Thermometer.

|t7A. M. . .

|t2P. M. . .

IP. M. . .

! month .

ond average

(91
hole I

.3«.13°

40.53°

37.27*

Sa.ilS"

39.30°

ftfit 20 Novembers

ond average .

.S8.6o°

38.26°

Itumn of IS'JU

«t20 Autumn n

50.32°

50.10°

Lowest. ! Highest.

30°

21*

15°

15*

58'

83"

56*

63*

83*

,
31.12*

i iu 1873.

15*

43.62°

in 1889.

43.24°

I
47.5,3° 6;j.67* (

I In 1878.
1

in 1881. (

Range.

43°

33*

8.i°

48°

48°

12.50°

12.62°

64°

6.04°

BThe past month was unusually pleasant for

ovember, and quite in contrast with the preced-
month of October. It was one degree and a

^ird above the average of the last twenty Xovem-
rs. The lowest point of the mercury, at the

Durs of observation, was 15°, on the 28th, and
is was also the coldest day, with an average of

2.33°. Tlie highest point reached was 63^', on

the 8th, and this was the warmest day, averaging
53°. The range the 12th was only 4°

;
that on the

lOth was 22°, with the warmest observation in the

morning.
The temperature of the present autumn was a

near average with the last twenty years, with

extremes and range as given in the table above.

SKY.

The face of the sky, in 90 obseiTations, gave 56

fair, 14 cloudy, 14 overcast, and 6 rainy,
—a per-

centage of G2.2 fair; while the average fair the

last twenty Xovembers has been only 54.7, with

extremes of 40 per cent, in 1885, and 74.4 in 1874.

"Gloomy Xovcral)er" has been much brighter
than usual, having had a more clear sky only
three times in twenty years. We had quite a

number of fine d,ays, and several foggy moi-nings.
The average fair for the last autumn was 48.1,

September and October having been unusually

cloudy. The mean for the last twenty autumns
has been 54.6.

PRECIPITATION.

The amount of precipitation the past month was

unly 1.10 inch, and this fell on three occasions

l)etween the 11th and 17th, with a trace on the 1st,

leaving four-fifths of the month without rain or

snow. There was a trace of snow on this 11th,

the first in the season, and a beautiful exhibition

it was of very, very large flakes, falling thick and

fast, without the least wind, melting as it fell.

llie average precipitation the last twenty-two
Xovembers has been 4.03 inches, with extremes of

1.10 in 1890 and also the same in 1882. and 7.45

inches in 1877. The amount since January 1st has

been 46.67 inches, while the average for these

eleven months the last twenty-two years has been

43.33.

ITie amount of precipation the present autumn
has been 15.56 inches, while the average for the

last twenty-two autumns is only 15.32, with ex-

tremes of 3.42 in 1874, and 21.47 in 1888. These

figures show a wide autumnal range in this depart-
ment.

PRESSURE.

The average pressure the last month was 29.974

inches, with extremes of 29.38 on the 18th, and

30.26 on the 16th,—a range of .88 inch. The mean
for the last seventeen Xovembers has been 29.978,

with extremes of 29.840 in 1878, and .30.093 in

1880,
—a range of .2.53 inch. The sum of the daily

variations the past month was 6.34 inches, with a

mean daily movement of .211 inch. This average
in seventeen Xovembers has been .231, with ex-

tremes of .127 iind .293. The largest daily move-

ments the present Xovember were .70 inch on the

17th. and .65 on the 18th. in connection with the

principal rainfall .70 inch.

The mean pressure this autumn was 29.974

inches,
—the same as that of the present Xovember.

The mean of the last seventeen autumns 20.997.

The average daily movement the present autumn
was .176 inch, and that of the last seventeen

autumns .174.

WINDS.

The average direction the past mouth was W. 36°

9' X. (a full X. W. by W.) The mean for the last

twenty-one Xovembers is W. 18° 24' X., with ex-

tremes of W. 10° 30' S. in 1879, and W. 77° 50' X.

in 1876,—a range of 88° 20', or nearly eight points
of the compass. It was remiirkable that in the

90 observations the jjast month, not one occurred

in the south, or east, or northeast, or southeast,
but .as follows : 15 X., 31 W.. 23 X. W., and 21

S. W. The relative progressive distance travelled

by the wind the past month was 64.40 units, and

the last twenty-one Xovembers 1,065, an average
of 50.71, showing less opposing winds than usual.

Tlie mean direction the present autumn was
W. 41° 43' X., while the mean for twentj'-one
autumns has been only W? 14° 58' X. 'i'lie dis-

tance travelled was 123.2 units, while the mean in

twenty-one autumns has been only 110,
—showing

less opposing winds the present autumn than

usual.

In review, we may notice that the present Xo-

vember was warmer than usual, had a much fairer

sky, with very small iirecipitation, a mean pres-

sure, and no easterly, but more northerly winds

than usual;—a fine Xovember for out-door labor.

The present autumn, notwithstanding the favor-

able Xovember, has had less fair sky, a larger

rainfall, and more northerly winds' than usual.

The springs are now full, the harvests—generally
abundant—are s cured, and the prospect, at pres-

ent, is favorable for a good Xew England ice

crop. D. W.

Xatick, Dec. 5, 1890.

A CUBIC incli of water contains 252.286 grains.
of which grains the English pound contains 7,000.

(Specially Computed for Popular Sciekce News.]

ASTROXOMICAL PllEXO.MEXA FOR
.TAXIARY. 1891.

ilEKCUiiV at the liegiuning of the mouth is an'

evening star, having passed greatest eastern elon-

gation on Dec. 27. It sets about an hour and a

half after the sun, and may be seen on a very clear

night near the southwestern horizon just after sun-

set. It rapidly approaches the sun, and passes in-

ferior conjunction oil Jan. 13, becoming a morning
star. It moves rajjidly away from the sun, and l)y

the end of the riionth is nearly at western elonga-

tion, which it reaches on Feb. 6. On Jan. 31 it

rises about an hour and a half before the sun, aud

may be seen in the morning twilight low down in

the southeast. Venus is also a morning star, hav-

ing passed inferior conjunction on Dec. 3. It is a

consideralde distance away from the sun, and
rises two liours and a half or three hours before it.

It is in perilielion on Jan. 8, aud also comes to its

greatest brilliancy on that day. This last depends
not only on its distance from the sun, but also on

its distance from the earth
;
and the period of

greatest brilliancy occurs when the planet is about

half way between either elongation and inferior

conjunction. For some weeks about this time

the planet may be seen in liroad daylight by
the naked eye, if one onlj' knows where to look

for it. Mars is moving rapidly eastward and

northward, and sets at about 10 P. M. through-
out the mouth. It is growing fainter and getting
farther away from us, but is still rather a conspic-

uous object. It passes from the constellation

Aquarius into Pisces, and crosses the equator from
the south to the north near the end of the mouth.

Jupiter is getting quite near the sun, setting less

than three hours after on Jan. 1, and less than one

hour on Jan. 31. It is so near the sun at the close

of the month that it cannot be easily seen. Xone
of the eclipses of the satellites could be easily ob-

served, except, perhaps, a few during the first half

of the month. Saturn rises at half past ten on

Jan. 1, and at about half past eight on Jan. 31. It

is in the eastern part of the constellation Leo, and
is moving slowly westward and northward. The

rings of Saturn, as seen in a telescope during the

present year, will be very narrow, owing to the

fact that the earth is very nearly in the plane of

the rings. The earth passes this plane about the

middle of September, and from that time until

about Xov. 1, the face of the rings which is turned

toward us will be nnilluminated, as the sun does not

cross to the northern side of the plane until the

latter date. Uranus is in Virgo, rising at about 11

P. M. at the end of the month. Xeptune is in

Taurus, a little north and west of the group of the

Ilyades.

The Constellations.—The following positions of

the principal constellations give their places at 10

P. M. on January 1, 9 P. M. on January 16, and 8

P. M. on January 31. Auriga is near the zenith,

the principal star, Capella, being a little north.

Orion is just coming to the meridian on the south,
about halfway between the zenith and horizon.

Below and a little east of Orion is Canis Major, with

Sirius, the brightest of the fixed stars. Xearly
on the same level, and east of Orion, is Proc-

yon, the principal star of Canis Minor. Xear the

eastern horizon is Eeo
;
above this. Cancer, and

above Cancer and near the zenith is Gemini. On
the northeast is I'rsa Major, the two pointers

being nearly as high as the pole star, and the

handle of the dipper pointing downwards. The

greater part of Ursa Minor is under the pole, and
the bi-ightest stars of Draco are very close to the

northern horizon. Perseus is near tlie zenith in
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the northwest
; below it is Cassiopeia, and Cygnus

is on the horizon. Andromeda is a little north of

west, below Perseus, and Pegasus is just below
. Andromeda. Pisces is just west of Pegasus ;

above Pisces is Aries, and above Aries and near

the zenith is Taurus, with the groups of the

Pleiades and Hyades. Cetus is iu the southwest,
and Eridanus a little west of south. M.
Lake Forest, III., Dec. 2, 1889.

©OPPesponderjJGe.

Brief communicaii^ns upon subjects of scientific interest
will be welcomed from any quarter. The editors do not
necessarily indorse all viewt and statements presented by
their correspondents.

THE PHOEXICIANS IX BRITAIN.

Editor of Popular Science Nevis :

Dear Sir : In reference to tlie Phoenician occu-

pation of Britain, which sultjeet was brouglit before

us in your paper, in the May number, and again
in October by the article from our friend Sir.

Hems, I would lilce to call your attention to two

passages in a boolv that recently came under my
observation. The title is : "A Compendium of

the History of Cornwall," by tlie Eev. J. .1.

Uaniell; second edition; published at Truro, by
Netliertou & Wortli, 7 Lemon street. On page 2 :

"It is quite probable that the Phoenicians made

permanent settlements iu Cornwall, and tliat from

them many of the inhabitants of tlie western part
of the county are descended." On page 321 :

"The people of many of tlie parishes around Pen-

zance ... liave large black eyes.

T'hey have been supposed to be of eastern birth,

descended from a colony of Plioenicians from
Cadiz who settled in these parts. Hercules is a

rather common name in the neigliborhood."
This is interesting if true, although, of course,

it lias nothing to do with the authenticity of the

story about the particular family spolien of in tlie

articles referred to.

Very truly yours,
>I. N. Chamberlin.

Cheshire, Conn., Dec. 17, 1890.

QUESTIONS AND ANSWERS.
Letters of inquiry sliould enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in tliis column.

A. S. G., Va.—Is there any preparation which
will cause gray liair to resume its natural color,
but which is not a dye?

.4n«tcer.—There is nothing of the sort known.
All the various "hair restoratives" are notliing
but dyes, and are botli unwholesome and uncleanly.
The loss of color of the hair depends upon consti-
tutional causes, and it is rarely or never restored.

B. G. N., Conn.—No planet has ever been dis-

covered outside the orbit of Neptune, and no
planet has been observed nearer the sun tlian Mer-
cury, although tlie existence of the hypotlietical
Vulcan has been strongly suspected. Neptune is

about 2,850,000,000 miles distant from tlie sun,
and makes a complete revolution around it in a
little more than 164 years.

E. W. S., Ohio.—A very bright star is visible

every evening in the soutliwest, and it is said to

be the reappearance of the Star of Bethleliem. Is

it a new star or one formerly known?
Answer.—Tlie star in question is only the planet

Venus, wliicli is now ( November 1 ) at about its

greatest brilliancy. It is at its greatest brilliancy
as evening star once or twice every year, and as
often as morning star, when it rises before the
sun. Usually at such times it is bright enough to

cast a distinct shadow, and can be seen in broad

daylight. The planet has nothing to do whatever

with the "Star of Bethlehem," but statements to

that effect usually appear in the papers at every
period of brilliancy.

Subscriber.—About fifteen cubic feet of hydro-
gen gas would be required to lift a balloon weigh-
ing one pound. The si^eciflc gravity of coal gas
varies, but, on an average, about twice as much
would be required. Hot air has less lifting power
than either, but its buoyancy depends entirely
upon its temperature.

K., Allegheny, Penn.—In a recent article in tlie

News, it is said " if the ether is not matter then it

has no existence." Space and time are not matter
;

have they no existence?

Answer.—The statement quoted above must be
taken in its connection with the rest of the para-
graph to be understood. In discussing the proba-
ble existence of the hypothetical ether, it was
only intended to show that it must be matter, as
differentiated from energy, or, in other words,
that the ether cannot be a force. Space and time
are simply relative ideas, conditioned upon our
own iierceptions, and, as a metaphysical specula-
tion, the idea may be legitimately advanced, that
without the existence of matter there would be no
space, and without the existence of life, or mole-
cular movement, no time.

W. C, Phila.—Can 1 make use of a I^eyden jar
for measuring the current of a dynamo, the jar
being i)laced in the circuit and alternately charged
and discharged.
Answer.—As we understand your question, you

cannot measure the current by such a method.
Probably a voltmeter or ammeter, such as is sold

by dealers in electrical apparatus, is what you
need. A current of low tension can be converted
into one of high tension electricity by means of an
induction coil, but the current from the ordinary
dynamo machines is too powerful to be passed
through such a coil without destroying it.

Subscriber.—In the majority of cases, lead

pipes used for conveying water become covered
with an insoluble coating of salts of lead, which
protects them from further action, but for abso-
lute safety, iron is the best material. The only
objection to its use is that it sometimes rusts away
quite rapidly, but in such cases the "rustless"
iron pipes can be used.

LITERARY NOTES.
The fourth volume of The Century Dictionary is

just issued, containing the letters M to P, inclu-

sive, and forming a quarto of 1,323 pages, illus-

trated by nearly 1,500 cuts. The present volume
is the largest of the series yet published, and the
richest in material,

—how rich only a careful
examination of its pages and a comparison of
them with other works of the kind will show.
With each successive installment of the dictionary
it has become more and more clear that the origi-
nal estimates were too small, both as regards the
total of pages in the completed book and the
wealth of words and other lexicographical mate-
rial which it would contain. The fourth volume
illustrates in a striking manner, also, the technical
and scientific character of the dictionary. Begin-
ning with the letter ilf one meets the prefix macro-,
followed in quick succession by meso-, meta-, micro-,
mono-, and many others of greater or less impor-
tance, from which are formed groups of hundreds
of technical terms, most of which have came into
existence during the last ten or fifteen years. The
same is true of the other letters, especially of P,
which, indeed, owes its size very largely to this
wealth of scientific material. The treatment of
technical words, too, is on a broad scale iu this

volume, as is well illusti'ated by the definitions of

magnesia, magnet (and its derivatives), mammalia,
man, etc. It also show s on a large scale what an
immense amount of information about common
words, neglected by other lexicographers, the
editors of The Century Dictionary are bringing to

light. The facts thus exhibited are strikingly
shown by the word make, with 83 definitions, 1.59

phrases, and 126 quotations, and by pass, with 72

definitions, 30 phrases, and 127 quotations.

A Treatise on Electro-Metallurgy, by Walter
McMillan, F. C. S. Price $3.50. J. B. Lippincott
Co., Philadelphia.
With the introduction of the dynamo machine for

cheaply producing currents of electricity, the old-
fashioned methods of plating with gold, silver and -

other metals have been entirely abandoned, and
the capabilities of the art indefinitely extended.
Professor McMillan's work on this important suti-

ject is eminently practical, and designed for the
use of those actually engaged in the trade, Init the
electrical and chemical theories involved in the

process have by no means been neglected, and the
work as a whole can be confidently recommeniled
to all interested in the subject.

Harper^s Sixth Header, (90 cents), received from
the American Book Co., of New York, is a good
illustration of the great improvement in modern
school books. The silly and worthless selections
used to make up the "readers " of not many years
ago, have, in this volume, been replaced "by ex-
tracts from the best British authors, forming a
book which it is a pleasure to peruse, aside from
its educational value.

The Physician^s Visiting List, from P. Blakiston,
Son & Co., of Philadelphia, has made its annual
appearance on our desk, and is, as usual, the most
comprehensive and best adapted to its purpose of

any similar list published.

The extraordinary statements of the Hon. Igna-
tius Donnelly, in the December number of the
North American Beview, as to the cryptogram
which he claims to have discovered in the \\ orks
of Shakspeare, are to be answered in the .lanuary
number by an article prepared by Professor V\^. J.

Rolfe, the eminent Shakspearian scholar. Mr.
Rolfe does not confine himself to Mr. Donnelly,
however, but takes up various writers who have
assailed the claims of the "divine William."

By far the most valuable business calendar for

1891, and entirely unique in design, is the Colum-
bia Cycle Calendar and Stand, issued by the Pope
Manufacturing Co., of Boston, Mass. The day of
the week and the day of the year, together \vith

the number of the days to come, are given, and
each slip bears a short paragraph pertaining to

cycling and kindred subjects.

The American Naturalist was commenced twenty-
four years ago, by an association of the studeuts
of Professor Agassiz, at Cambridge. While it has
followed the fortunes of its founders from com-
parative youth to a vigorous maturity, it has gath-
ered to its support most of the biologists and

geologists of North America. Its constituenej' of

authors now includes a majority of the men of
this class in the country. Price §4.00 per year, or

84.75 with Popular Science News.

Pamphlets, etc., received: The Treatment of the

Morphine Disease, by J. B. Mathews, JI. D., Brook-

lyn, N. Y. ;
The Relief of Headaches and Astheno-

pia, Arising from Hyperopia, and Acute Glancoma,
by A. B. Norton, M. D., New York; On Double

Consciousness, by Alfred Binet, published by the

Open Court Publishing Co,, Chicago; Sulletins oj
the Laboratories of Natural History of the State Uni-

versity of Iowa, und North American Fauna No. 3,
publislied by the U. S. Department of Agriculture.

Globular Lightning.—The pheuomon of glob-
ular lightning was imitated by M. Plante, it will

be remembered, with his secondary batteries. It

has been shown by Herr von Lepel, aswe learn from

Nature of October 16, that this can be done with so-

called statical electricty, obtained from an influence

niachiue. Two thin brass-wire points from the

poles of a powerful machine being held at a cer-

tain distance from the opposite sides of an insu-

lated plate of mica, ebonite, glass or the like, there

appear small red luminous balls, which move about,

now quickly, now slowl}', and are sometimes still.

Even better effects were had with a glass or paper
disk which had been sprayed with parnttiue.

Small particles of liquid or dust seem to be the

carriers of the light. A slight air-current makes

the spherules disappear with hissing noise. These

spherules, the author remarks, are phenomena of

weak tension : an increase of the tension gives a

rose spark discharge. Various interesting analo-

gies witli globular lightning are traced.
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flPedieiRe ar^d (^l^apmactj.

HEALTH AND DISEASE.
The natural condition of living beings is one of

healtli. A normal life history would be one of

:;radual development from birth to maturity, the
luntinuance of maturity or adult life, with the

IK ifect and uninterrupted actions of all the bodily
functions, for a certain length of time, and at the
last a gradual failing of/ strength until the vital

ppark goes out, like the flame of a lamp exhausted
of oil, quietly, painlessly and almost impercep-
tibly.

It is safe to say, however, that not one person
in a million can pass through life in this natural
and Ideal manner, llie more highly developed
llie organism and the more complicated the vital

processes, the greater tlie liability to abnormal
conditions of their action. The lowest forms of
life are, apparently, not subject to disease, but, as
we ascend higher In the scale, the number and

variety of diseases, as well as the susceptibility to

their attack, constantly increases, until, in man.
with his highly difterentiated and specialized

organism, his immensely developed mental facul-

ties, and the more or less unnatural conditions of

his civilized mode of life, every separate organ
seems to be on the point of breaking down either

by the degeneration of its organic structure or by
the abnormal performance of its functions. This
we call disease, and those who have not expe-
rienced it in a greater or less degree are exceed-

ingly few in number.

Man. above all other animals living, is out of

Aarmony with his environment. The course of
Wb development from lower forms of life, seems
m> have taken place with so great rapidity that the

bodily organs have not had time to adjust them-
eelves to the changed conditions of his existence.

^,

nie extraordinary and disproportional develoj)-
Jjnerit of his mental faculties has led him to adopt
inhabits of life which his anatomical structure and

jPhysiological
functions are not adapted to sustain,

t^very gynaecologist and obstetrician can testify

phat the abdominal organs are not even yet fully

^adjusted to the upright position of the body, and
t4he structure of the circulatory system shows
"ihat, from the standpoint of the evolutionist, it is

3«t a comparatively recent date that our progen-
itors abandoned the horizontal for the vertical

-position while walking or standing. If it were
.'not for this superior mental development, which
forces the bodily organs and members to perform
^functions to which they are not fully adapted,
man, or the more highly civilized races at least,
could not exist upon the earth, and as it is, the

Itendency seems to be for the older families—that

M, those of the highest mental development—to
die out and leave their places to be filled by those

who, with perhaps a less highly organized l)rain,

possess lower bodily organs better adapted to the
conditions of existence and the maintenance of
life.

Among savage races, diseases are supposed to
!"• caused by an evil spirit, and when it is exor-
ri-rd or driven out of the body the patient recov-

11^; thus, in the beginning. of civilization, we find

the offices of priest and physician performed l)v

one and the same individual. That this belief is

not entirely extinct even among people calling
themselves enlightened, is shown by the numerous
II ported cures at the various shrines and holy
places in Europe, to say nothing of that popular
and preposterous delusion, the "faith-cure" in our
own country. Even now the popular idea of the
action of "medicine" is that it drives out, or in

some way neutralizes, the disease which is causing
the patient discomfort or danger. Even the latest

discoveries in regard to the microbic origin of

certain diseases do not go to the root of the

matter, and the truly scientific physician recog-
nizes that health and disease are but incidental

conditions and phenomena of life. The great

mystery of vitality will probably never be solved,

but we know that disease is merel)' an abnormal
action of the. bodily functions, and that the natu-
ral tendency of the vital force is to restore them
to the usual conditions. We have also found, by
empirical observation, that certain substances,
when introduced into thesystem, produce certain

alterations in the action of these functions, and
aid Nature in eft'ecting a cure, and on these accu-
mulated facts the whole science of therapeutics
rests. Health is the nonnal condition of life, and
existence depends upon the perfect equilibrium
of all the vital processes. If this equilibrium is

disturbed, disease ensues, and unless Nature can
restore the balance, death is the inevitable result.

To aid Nature in this work is the task of the

physician, and the modern triumphs of medical
skill bear a strong and convincing testimony to

his success in his noble work.

1^*

[Original In Populak Science News.]

A TALK .VBOUT BACTERIA.
BY .r. HOB.\KT EGBEKT, A. B., M. 1).

For convenience in classification we may include
the various forms of micro-organisms which occa-
sion putrefaction, fermentation, and certain path-
ological changes in living tissues, under tlie general
term Bacteria. Putrefaction and fermentation are

arbitrary terms representing similar changes, the
former tteing applied to that occurring in proteids ;

the latter, in carbohydrates. In either case a

chemical change is wrought, througli the presence
of the bacteria, which reduces the proteid or car-

l)ohydrate to simpler forms.

Bacteria are not in.sects or "bugs," but plants;
they have, however, the power of spontaneous
motion. Like other living things, they take in

matter and potential energy, and give ofl" matter
and manifest energy. In common with all vegeta-
bles not possessing chlorophyll, they require
organic food for the maintenance of life

; but they
can sul>sist upon food that contains no proteid—
being able to take nitrogen and sulphur from inor-

ganic sources, and witli carbon from organic
sources and with water, tliey build up proteid
material. They share respiration in common w ith
all living things, taking in oxygen and giving off
carbon di-oxide. Certain l)acteria, however, do
not require free oxygen, being al)le to unlock it

from the substances in which they exist : and cer-
tain chemical processes attributable to them evi-

dently depend upon this power of unlocking
oxygen from stable compounds.

Bacteria are very widely distributed, being
present in the atmosphere in vast numbers, and
also exi.sting in earth and water, 'niey cover the
surface of our bodies and line our entire alhnen-

tary canals ; fortunately, however, they are chiefly
of the benign variety, wliich will not thrive in

living tissues—hence called non-pathogenic.
'I'hese micro-organisms are among the smallest

objects wliich the microscojie reveals. A very
conunon form of bacteria is that known as the
bacterium termo, which is an elongated rod-like
cell about l--2.'),00n of an inch in breadth, and less
than twice its breadth in length. It is non-patho-
genic, easily killed by antiseptics, and is always
found in putrefying or septic fluids; hence it is

sometimes called the carrion or septic fungus.

The living bacterium may be described as a sim-

ple "cell." Like other cells it is composed chiefly
of protoplasm, and has a distinct cell-wall but no

apparent nucleus. The protoplasm is of its usual

composition, and may or may not contain vac-

uoles
;
the cell-wall is composed of cellulose.

From the forms presented, bacteria have been
divided into three general groups. First, we have
the Sphero-bacteria or Micro-cocci (coccus—"a
berry

"
) ,
which are simply rounded or oval bodies,

from 1-10,000 to 1-25,000 of an inch in diameter.

The non-pathogenic micro-cocci produce putrefac-

tion, while among the pathogenic species may be
mentioned those found in acute abscesses, boils,

erysipelas, gonorrhoea, acute necrosis, osteo-

myelitis, septicaemia, and pyemia. Secondly, the
Bacilli ("little rods") are, as the name implies,
rod-like bodies of more than twice their breadth iu

length. Tliey may be straight, or bent, or curved
in one direction. A bacillus with a single curve
is spoken of as a "comma bacillus." There are

many pathogenic bacilli; those of surgical inter-

est are the anthrax bacillus, the bacillus tubercu-

losis, the bacillus of glanders, of leprosy, of

syphilis, and of tetanus. The third variety are
known as Spiro-bacteria, and consist of rods bent
or curved in more than one direction, representing
spirals and the like. The outer surface of the cell-

wall of the bacteria is indistinct and ill-defined,

being usually surrounded by a jelly-like substance,
known as zoogloea. By this they are often united
in masses or chains.

Bacteria have a passive or vibratory movement,
—the so-called " Brownian movement,"—but since
this is exhibited by both living and dead bacteria,
it is not indicative of vital energy. I'hey also

exhibit vital or active movements,—not amwboid,
however,—by which they rapidly change from
place to place. 'Iliey may revolve on their long
axis, or revolve, one end being fixed, or the center

may be fixed with revolution of both ends—the
"hour-glass

" movement. Ofttimes hair-like pro-
cesses or appendages called cilia are to be observed.
There may be l)ut one cilium attached to either
end or to one end ; or two or more cilia at one end.
Whether these cilia are projections of the cell-wall
or elongations of the protoplasm is not definitely
known, but since by their movements the organ-
isms possessing them are moved along, it is rea-

sonable to suppose that they are composed of

protoplasm.

Reproduction of bacteria occurs by fissure, by
spores, and by budding. Multiplication by fissure
takes place very rapidly ; one may become two in
half an hour or even less time, and these two pro-
ceed at once to divide into two new cells, and so
on. The process is sometimes spoken of as

"vegetation of bacteria." The spores of bacteria
are capable of withstanding higher and lower
temperatures than those of the higher vegetables.
Possessing this power of endurance beyond
that possessed by the ordinary bacteria, the

latter, when placed in circumstances unfavorable
to their existence, turn to spores more rapidly
than usual, and thus outlive the circumstances
then existing until they are placed under more
favorable conditions, when a new bacterium is

formed from each spore. The same property is

illustrated in the seeds of higher plants, which
retain their vital power through conditions which
would positively destroy the plant.

Destruction of Bacteria.—Coid (32° F.) suspends
their animation, but does not kill them—many
withstand a much lower temperature. Boiling
water kills many bacteria, but those that are
in the condition of spores can withstand a much
higher temperature, or can withstand the temper-
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ature of 212° F. for a much longer time than can

the mature bacterium. In general terms, extremes
of heat have a more destructive action to bacteria

than extremes of cold. Heat without moisture

does not necessarily destroy the lives of all bacte-

ria, rendering some simply inactive. Antizymotics
restrain their activity and prevent their develop-
ment. Disinfectants destroy mature bacteria. The

Spores resist heat and cold, drying, most chemical

reagents
—

strong solutions of carbolic acid, etc. ;

but are killed .by bi-cliloride of mercury and per-

manganate of potasli.

[Specially Complied (or Popular Sciekcb News.]

MOXTHI.Y SUMMARY OF ilEDICAL
PROGRESS.

BV MAURICE D. CLARKE, M. D.

Early Rising and Longevity. — Professor

Humphrey's recent Collective Investigation Report
on Aged Persons contains some very positive evi-

dence on a matter which lias already engaged the

attention of moralists as well as physicians.
" The

opportunity for nutrition to do its restorative

work was, iu nearly all, provided by the faculty
of '

good sleeping,' to which was commonly added
its appropriate attendant, the habit of '

early ris-

ing.'
" Thus there is a relation between early rising

and longevity. Xo doubt many people will hastily
seize upon tlie sentence just quoted, and employ it

in edifjing lectures or essays for tlie perusal of

youth, or embody it in popular medical works.

Important qualiflcations follow in Dr. Humphrey's
report, but they are likely to be overlooked.

Doubtless the habit of early rising is iu itself

healthy ; most of all, it is a good sign of liealtli

%\heu it evidently signifies rapid recovery from

fatigue. Again, it usually denotes a strong will,

the gift, as a rule, of a good pliysical constitution,
or at least the safeguard of average bodily

strength. Late risers are generally either inviUids

or persons of bad habits, idlers who are never free

from other vices iiesides idleness. The nervous

exhaustion which keeps a man wakeful through-
out the small hours produces sleep late in the

morning. This exhaustion is invariably due to one

of several life-shortening influences, especially

anxiety, or indiscretion in diet or drink. Early

rising is thus rather one eft'ect of cei-tain favorable

influences, another result of wliich is longevity,
than a cause of longevity. To turn a weakly man
out of bed every morning at 7 o'clock will not

prolong his life. It will be noted that by "good
sleeping" Professor Humphrey signifies quick

sleeping; "that is, the reparative work whicli has

to be done in sleep is done briskly and well.
"

Here, again, we have an eft'ect of a cause; but

preventing a weakly subject from sleeping more
than four or five hours nightly, would not cause

him to live long, but would rather tend to shorten

his life. Equally important are Professor Hum-
phrey's observations which show that by "early"
he does not entirely mean tlie time by the clock.

The word "has a relative significance vith refer-

ence to the time of going to bed. A person who
retires to rest four hours after midnight and gets

up at 10 A. M. may be strictly regarded as an

'early riser."" Thus early rising is synonymous
in long-life histories with short sleeping, which
means rapid recovery from fatigue, a sign of bodily

strength. These scientific facts in nowise contra-

dict the alleged value of early rising as a practice
to be cultivated by all persons in good health. It

is excellent as moral discipline, and eminently

healthy as a matter of fact. Most persons will

eat three meals daily. When a man gets up late,

those meals will probably follow each other at too

short intervals to be wholesome. When he is an

early riser it will probably be otherwise. He cau

enjoy a good breakfast, and by the time for his

lunch or mid-day dinner he will have an honest

ai)iietite again.
—British Medical Journal.

Diet.—The Medical Press and Circular states

that it can not be denied that the restrictions im-

posed by medical men on the diet of patients are

ofttimes the outcome of prejudice or wliim, and it

would bo well if the practitioner paused awliile

and considered whether or not the object in view

might not be better attained by some less drastic

method. First of all, there is no absolute standard

of what is right and proper when individual stom-

achs are iu question. The safest guide iu such

matters,, under ordinary circumstances, is the

patient's own palate. This organ acts under the

guidance of a natural instinct that is rarely at

fault, though many persons mistrust its indications

as if fhey were the suggestions of some frivolous

and wanton agency, rather than a skillful and

trustworthy guide in the choice of food. At the

same time lie is careful to remind us that the sense

of taste, like any otlier sense, may be wrong and

betray the confidence of its possessor. It is the

duty of the practitioner to detect these eccentric

or vicious palates, and to assist their owners in

neutralizing their evil promptings ; and, to sum up
the recommendations, a change of diet is often

better than mere restriction, and it will often

answer the purpose to diniiuisli the quantity
of a particular article instead of prohibiting it

altogether. Tlie change may be in the kind, iu

quantity, or in the disposition of the meals. This

is the secret of tlie success of tlie cures at watering

places, with tlieir rigidly enforced dietetic and

hygienic rules, and the result can be obtained on

much less onerous terms if only the patient can be

induced to modify his regimen accordingly. T'he

last form of adjustment is that which iinijoses

itself as persons pass from youth to old age.

Digestion and assimilation are on the wane, and

the intake, both in (iiumtity and kind, must be

modified accordingly. On the wliole, it is well to

beware of hard and fast lines, for no two cases are

exactlj' alike, and their management is complicated

Ijy collateral circumstances wliicli have to be taken

into account.

Rib Fracture from Muscular Action.—In
an article upon this subject ( Univ. Med. Mag.), Dr.

Joseph P. Tunis has tabulated all the recorded

cases of this rare accident, including one observed

by himself. His conclusions in regard to this

fracture are given as follows : 1"^. Fortj' cases

having lieeu reported, we may reasonably expect
to hear of others, perhaps to see them ourselves.

2*^. Of these accidents more than one-fourth have

occurred in individuals of apparently sound con-

stitution. S'^. The left side has been most often

afTected, and either the niiddk^ or anterior third of

the rib the usual positions of the fracture. Of

forty-nine fractures, only five have occurred above

the sixth rib. The great majority have lieen

among the lower six (omitting the twelfth). 4°.

The exciting causes have been: Coughing (25),

muscular eft'ort (11), sneezing (.3), and vomiting

(1). Tlie determing cause has l)«en the action of

tile nuiscles, unless thirty-four observers have lieeii

deceived liy the testimony of patients, who could

gain nothing by such deception. 5°. llerard re-

ports the youngest example of this accident, a

woman 22 years old. Xo case lias been published

younger than this, no doubt on account of the

great elasticity of the ribs in youth. 6°. Of these

forty cases, two died of some intercurrent aflTec-

tlon. The remaining thirty-eight made a complete

recovery in the usual time. 7°. More men (22)

have suffered than women (17), and tlie average

age has been 48 years.

Laparatomy for Pekitoxeal Tuberculosis.
—Lauenstein (Centralblatt fur Chirtirg.) offers some

suggestions upon the rationale of laparatoniy for

the cure of peritoneal tuberculosis. He thinks the

witlidrawal of the coexisting ascetic fluid stops
the further progress of the malady, for the; reason

that tlie peritoneum is made dry, which condition

is incompatible with the development and exist-

ence of the tubercle bacilli, and that, therefore,

the cure of the tuberculosis, and the non-appearance
of the ascites after laparatoniy, stand in direct

relationship. Furtliennore, Koch's experiments
show that sunliglit (|uickly kills all bacteria grow-'

ing upon a culture medium, and tlie tubercle bacilli

in from a few minutes to one hour. Tlie author

then argues further that, inasmuch as a thorough
examination of the abdominal cavity requires a

good light, and that many cases are operated upon
at a time of day when the light is the greatest, and

that the operation room is usually very light, the

direct action of sunlight may exercise a curati\(

influence along with drainage. This supposition

gets some support from the fact that in no other

form of tulierculosis is incision and drainage fol-

lowed by cure, and in no other form is dirt>et sun-

light used as in laparatoniy.

The author concludes with llie narration of a

case of peritoneal tuberculosis, in which lie made

laparatoniy, drained oft' a large amouut of ascetic

fluid, and wiped out the cavitj- without using aiiTi-

septics. He then allowed sunligbl to fall in e\ery

part of the cavity for ten minutes. The fluid did

not reappear, and the patient remains well no" .

two months after oi)eratiou.

Ei'iSTAXis.—In tlic Med. liecurtl, Dr. W. W.

Parker describes a very simple and effectiM'

method of controlling nose-bleed, which he uses td

the exclusion of Bellocq's cannula and othei

methods. Fifteen or more threads of lint, cm

coarse spool cotton, about four inches long, i\re

tied together at their middle, folded upon eaeli

other, and pushed into the nasal fossa, so that the

loose ends are at the anterior uares. The nostril

may be plugged in front if need be. . Tlie method

is comparatively painless, the plug gives no dis-

comfort, and may easily be witlidrawn in twenty-
four to fortj--eiglit hours.

A Visible Heart.—Tliere is at the present

time in St. Mary's Hospital a child about a fort-

night old, in whom the sternum and costal carti-

lages are imperfectly developed. Tlie heart !<

seen most distinctlj- through the thin cutaneous

wall of the chest. The shape and size of the auri-

cles and ventricles, with the flUing of the auricles

with blood, are quite as visible for all practical

pin-poses as if the organ were completely exposed
to view.—Med. Press.

A Case of TuBEuctLAU Inoculation.—T.

Deuke (Deut. Med. Wochenschr.) reports the case

of a seven mouths' child of a plithisical mother,

that fell and injured its head against a vessel con-

taining some bloody sputum of tlie mother. Tln'

clean-cut wound was disinfected and healed rap-

idly. The cicatrix later began to enlarge, and

shortly swelling appeared in the region of tlie

parotid, with suppuration and enlargement of tin'

neighboring glands. This suppuration fliuillr

caused the deatli of the child. In the pus of tlie

part, the tubercle bacillus was found abundautly.
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Alcoholic Cirkhosis in a Child.—The Jnvr-

>ial of the American Medical Association states that

Dr. H. >I. Biggs recently presented before the

Xevv York Pathological Society a specimen of ad-

vanced cirrhosis of the liver, obtained by him at

the autopsy of a boy aged only 13 years, whose

body also presented all the other usual lesions of

chronic alcoholism. It was reported to Dr. Biggs
lliat when the deceased was a baby of 2 years

old, he had a bronchitis for which whiskey was

|)reseribed. As the child seemed to take a liking

to the latter, his parents permitted him to gratify

liis taste for it, without let or hindrance, and

during recent years they had given him monej- to

Ipeud for alcoholic drink. His capacity for dis-

BSing of alcohol became so increased that he

rould take from six to eight drinks of whiskey
ach day, of about 1 1-2 ounces each. On the

ay of his death he bought a larger quantity
lian usual and took it all at one drink. He was

lound semi-comatose, some hours later, and never

Allied. At the post-mortem examination, the

ver and other organs presented nearly the same

pathological appearances that mark alcoholic sat-

ration in the adult.

Successful Transfusion. — The Lancet men-

tions a case of cancer of the breast, which had

een removed ten days before. 'VMiilst the wound
ras being dressed the patient was suddenl}''at-

acked by syncope. She became pallid and com-

pletely collapsed—a condition not to be accounted

br by the fact that she was the subject of mitral

Bsease. After the subcutaneous injections of

brandy and ether, and the perfoi-mance of artificial

Respiration, the surgeon decided to have recourse

transfusion. This was effected by means of

kveling's apparatus, the blood being taken from

Ws right arm (he is left-handed), and injected

Jirectly into the patient's veins. It was calculated

(lat more than a pint of blood was transfused, the

|»peration being terminated by the ojjerator becom-

Bg faint. The result was most satisfactory, for,

^t
the end of ten minutes, the patient had com-

pletely recovered, and in a few days was able to

ive the hospital. The cause of the collapse was

liought to be internal hemorrhage, as on the fol-

Bwing day the motions were observed to be

blackened. There is no doubt that the patient

pwes her life to the surgeon's prompt and coura-

|eou8 act, which he had to perform with only the

Hsistance of a nurse.

CADACHE AND ACHIXG OF THE EYES.

EVF, strain should be the first thought suggested

by any complaint of headache, for, in our day and

pivilization. it is by far the most common cause of

lat symptom. It enters as a factor into the

ausatiou of nearlj- all headaches not due to

pyrexia, toxaemia, or diseases of the brain or its

Dembranes. The simple existence of headache,

derefore, should suggest eye strain, but frequently
careful inquiry as to the manner and time of

ccurrence of the attack and the location of the

everest pain will be almost conclusive as to the

jJrigin of the trouble.

Often it comes on whenever the eyes are used,
od is absent when tlie eyes have had a proper
eason of rest. The occasions of most severe

equirement in the direction of eye work are the

Soing of anything requiring accurate near vision,

ixing both the accommodation and the conver-

'gence, or travelling, shopping, attendance at pub-
lic gatlierings, which entail more use of the eyes
than tlie patient is at the time conscious of, and
often under unfavorable conditions.

In hyperopia In young jieople, the accommoda-
tion is in ex(jessive use so long as the eyes are

open and the attention fixed on any visible object,

and hyperopia is the most common cause of con-

stant headache. The writer was formerly subject
to a constant headache whenever confined to the

house, and regarded it as caused by breathing-
vitiated air. until it was quite cured by the cor-

rection of his hyperopic astigmatism. Many per-
sons have the same idea as to the causation of the

headaches thej- always experience when attending
the theatre or other place of public amusement,
and which are really due to eye strain.. Others

ascribe these headaches, and those experienced in

travelling and shopping, to exhaustion. This is

nearer the truth, only they commonly have in

mind a condition of genersfl exhaustion, w hereas

it is largely one of local exhaustion of the spe-

cial nervous apparatus concerned in the act of

seeing.

Congestion, irritability, or inflammation of the

eyes and their appendages, should always suggest
the suspicion of eye strain. A single attack or

manifestation of this kind has no special signifi-

cance, but repeated attacks of inflammation, or

prolonged congestion, or irritability are exceed-

ingly suggestive of a continuing cause, and the

most connnon of these is the one now under dis-

cussion. Xo case of chronic inflammation of the

margins of the lids, or of recurring conjunctivitis,

or repeated sties, has justice done to it until it has

been carefully investigated for eye strain. Persons

at the period when they begin to feel the effects

of the loss of accommodation in presbyopia or

absolute hyperopia suffer from repeated attacks of

conjunctivitis, which they commonly ascribe to
"
taking cold in the eye," but which are cut short

liy use of the appropriate lenses, and which, if un-

checked, would tend to establish a chronic

catarrhal condition, which is a cliief discomfort in

the lives of many people.

We should like, also, to call attention to car

sickness in connection with eye strain. AVe have
had eight or nine cases of this kind, all of which
were relieved by glasses. One case was that of a

gentleman who, every journey, had car sickness.

While he had the mydriatic in his eyes he went to

Washington, and suft'ered no inconvenience what-
ever. Subsecjuently, after lie had glasses, he made
a trip to St. Paul without any of the former
trouble. Recently we have had two cases—one

that of a girl who could not ride a short distance

in the street cars without vomiting. We found a

decided degree of hyperopic astigmatism. With
the mydriatic in her eyes she rode home without
her usual trouble.

A strange thing with reference to eye strain is

that it often exists to an exceptional degree with-

out showing any symptoms in the eye. The

patient will often say that the eyes are perfectly

good and have never caused any irritation. The
reflexes seem to have settled in some other place.
This is an interesting pathological and physiolog-
ical question.—Medical Times and Register.

A WORKIXG MODEL OF THE EYE.
A small camera which I have recently con-

structed as a model of the e}-e, has proven of so

much use in illustrating to students the elementary
facts regarding the refraction of the eye, the vari-

ous forms of ametropia, and the methods of deter-

mining the degree of the latter, that I have thought
a description of it might be of value. In the per-
fection of the geometrical and mathematical ex-

planation of the refraction of the eye contained in

the modern text-books, the student seems in danger

of losing sight of the fact that we have, in the

camera obscura, a working model of the eye
which can teach the facts of refraction better than

any other method can hope to do. With the facts

plainly before him, the student naturallj' seeks

their explanation. Many working models of the

eye have been made, but they are all so costly as

to be far beyond the reach of the majority of stir-

dents; in that which I describe I have utilized the

lenses of the test-case, thereby reducing the cost

of the instrument to a mere trifle. It consists of

a cylinder of card-board, three inches long and
about two inches in diameter, over which slide

two other cylinders,-each one and a half inch long.
One end of each of the latter cylinders is closed

by a stout wooden diaphragm, of which one has a

hole one and an eighth inch, the other a hole of

three-fourths of an inch in diameter, in its center.

In front of these holes are hooks for holding
lenses. The interior of the instrument is well

blackened. AVe have thus a cylindrical box, whose

length may be varied from three Inches to nearly
six inches. If a -f- 19 D. or -|- 10 D. lens be placed
before one of the openings in the box, the ground-

glass disk usually found in the test-case before the

other, and the board cylinders be shifted until a

clear image of distant objects is formed on the

ground-glass, we have a model of the eye in a con-

dition of eminetropia. Either end of the model

may be used as the front, giving two sizes of the

opening which represents the pupil. If we slightly

engthen the box, myopia with its blurred image
is shown. Placing a concave glass before the lens

clears the image ;
so does bringing the model near

the object. A definite amount of myopia may be

produced in the model by substituting a stronger
lens for that used in representing emmetropia.
Hypenuetropia can likewise be shown in tw o ways.
Astigmatism is, of course, represented b}' placing
a spherical and a cylindrical lens at one of the

openings. In practicing the shadow-test, the metal
disk of the test-case is substituted for the ground-

glass at the back of the model. In the direct

method a disk of card-board containing fine print,
a series of lines, or a drawing of the fundus may
be so placed. It is, perhaps, in illustrating the

shadow-test that the model is most useful, the

action of light in the pupil being shown with

great distinctness. A single example will serve to

show the application of this test. Placing in the

front of the model a -\- 10 D. lens, we shift the

board cylinders until we have a clear image of dis-

tant objects on the ground-glass (emmetropia).

Substituting for the + 10 D. lens a -|- 9 D. with

-f- 2 D. cylinder axis 180°, ^^•e have mixed astig-

matism, with the meridian of greatest refraction

at ninety degrees. AV^e replace the ground-glass
disk by the metal disk, and reflect light into the

model with tli(! pkme mirror. At a short distance

from the model this light appears as a perpendic-
ular band, moving rapidly and easily with the

mirror from side to side, slowly and with difticulty
in the direction of its length. At the distance of

one metre (the point of reversal for the myopic
meridian) the band of light can still be moved
from side to side, but not in the direction of its

length. Beyond that distance the light appears
to move against the mirror when moved up and

down, but remains with the mirror for all distances

when moved from side to side. The advantage to

the beginner iu using the model rather than the

eye itself, lies in its better illumination, and the

consequent distinctness of the movements, and in

the fact that the student is able to produce any
form of ametropia at will.—R. J . Phillips, M. D.,
in Medical Record.
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A REFLECTION UPON DOC'J'ORS, MORTAT^
ITY, AND ATHLETICS.

Our esteemed and reflective contemporaiy, ii/e,

has been engaged of late In certain contemplations

upon mortality and death.

In re the subject of sickness, it wonders \\hy
Mr. Richard Croker, whom the doctors pronounced

incurable, Incontinently got well ; and it deduces

some conclusions unfavorable to the certainties of

medical science. Perhaps its reflections are not

altogether without justice, although medical men

are, we think, particularly careful in giving posi-

tive unfavorable prognoses. T\lien given, they
are generally correct, for most fatal and incurable

diseases are readily recognized. We must believe

that in the case of the eminent statesman above

refeiTed to there is a mistake. Either the doctors

did not in fact say he was incurable, or else his

time will come later. We trust Mr. Croker will

not forget what he owes to the science of prog-
nostics and the stability of professional reputation.

But Life is also puzzled over the careers of the

late Cardinal Newman and John Boyle O'Reilly.

The former was a frail, slight man of infirm consti-

tution, but despite this he lived to a very advanced

age ;
the latter was a man of splendid physique,

who kept his system in training by physical exer-

cise, athletic sports, and followed all the sugges-
tions of modern physical culture. Yet he died in

the prime of life. Shall we not, then, live quiet,

ascetic lives, ignoring the body and cultivating

the spirit? or shall we cultivate l)oth Iiody and

mind? The latter course is the one so much com-

mended today; yet it is not a sure passport to

longevity, as manj' cases prove. In fact, the

brain-worker is better if he lives a regular, temper-
ate life, and pays no attention to the development
of his muscles. A little walk, some fresh air, and

sound sleep are all he needs. Some people, to be

sure, can be athletes and do brain work also, but

it is not the rule. A sound mind should have a

sound body, but it does not need herculean mus-

cles. The best athletic work is done by growing

boys and adolescents, who have an extra supplj'

of vitality. WTien they have matured, and under-

taken the responsible work of life, they speedUy

drop out of the championships. And the lesson

we would draw from the opposite cases brought

up by Life is, tliat athletics are not needed by
brain-workers, and will, if carried to excess,

shorten life rather than lengthen it.—Medical Rec-

ord.
f»*

STERILISED MILK.

So-called " sterilised milk "
by no means ah\ ays

deserves its name, in some cases being much fuller

of germs than ordinary unboiled milk fresh from

the cow. Herr Kohlmann, of Leipsic, on subject-

ing two specimens of milk sold as sterilised to

examination, found that one of them really was

so, no germs being discoverable ;
while the other

specimen contained 350,000 germs per cubic centi-

metre. For the purpose of comparison other ex-

aminations were made, and it was found that a

sample of fresh milk bought in the street con-

tained about 160,000 germs per cubic centimetre—

that is to say, less than half the number of the

second sample of so-called sterilised milk. Milk

boiled in the kitchen contained 158 germs per

cubic centimetre ; distilled water, 1,064; and water

from the Hofbrunnen 12,000. Herr Kohlmann sug-

gests that the failure of whatever process was

used to sterilise the mUk, may have been due

either to water having been mixed with the milk

before the process was commenced, or perhaps to

too long a time having been allowed to elapse be-

tween milking and sterilising. This last point
exercises a very great effect, as is shown liy Preu-

denreich's observations. He found tliat milk which,
when received, contained only 9,300 germs to the

cubic centimetre, after being kept for thi-ee hours

at 60° Fahr. contained 10,000; after six hours,

250,000 ;
and after twenty-four hours no less than

5,700,000. It would therefore appear that our

knowledge of the conditions under which milk

may be really sterilised, is at present somewhat

insuflicient, and that reports of the results of the

feeding of infants with milk which is reputed to

be sterilised, must always be received with a good
deal of scepticism, unless specimens of the milk

have been frequently examined by a competent

person.—Lancet.

A HEALTH BOARD ON CHEWING GUM.
The following bit of useful information is pub-

lished in the monthly bulletin of a certain State

Board of Health: "Chewing Gum a Healthful

Exercise.—We have seen the most excitable young
lady, with a highly strung nervous organization,
under its magic influence become as quiet and
contented as the well-fed cow that lies in the

barnyard chewing its cud. We know of notliing
that will with anything like such undiminishibility

(sic) endure so much mastication. We have
chewed a piece of this gum contentedly for two
hours without any perceptible change in its bulk,

and after remaining imdei' the seat of the chair,

on the under side of the table, or on the bedpost
over night, if not found and confiscated, it was

ready for as grand service as when first pressed
between the molars. We believe that every ship

sailing upon the high seas should be well supplied
with chewing-gum ;

and in time of danger of ship-
wreck the passengers should be furnished w ith at

least a half-dozen pieces, so that if cast iipon some
barren and uninlial)ital)le coast or island, they

might have something witli whicli to beguile the

weary hours
;
and we know of nothing so inno-

cently beguiling."
—Boston Medical and Surgical

Journal.

FATAL RESULTS OF LACING AMONG
SAVAGES.

^V'e have been told that the vices introduced by
white men are depopulating the South Sea Islands,

but now it would appear that white women are

also responsible for the rapid depojjulation of New
Zealand. When female missionaries went among
the Maoris they insisted that the Maori women
should wear clothing. The latter could not be in-

duced to overcome their prejudice against skirts,

but discovering that the missionary women wore

corsets, they decided that the latter was a gar-
ment not wholly devoid of meiit. The result is

that every Maori woman now goes about her daily

work neatly clad in a corset laced as tightly as

the united efforts of half a dozen stalwart warriors

can lace it. Being unaccustomed to tight-lacing,

the women are dying oft' with great rapidity, and

the repentant female missionaries now regret that

they ever asked their dusky sisters to consider the

question of clothing.-
—Medical Record.
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Young Physician—"I am writing a letter to the

newspapers, abusing Dr. Blank, the great scien-
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Fkom Wilmee Bkinton, M. D., Baltimore: "I have

used CoLDEN's Liquid Beef Tonic in my practice, and

have been much gratified with the result. As a tonic in all

cases of debility and weakness, anremia, chlorosis, etc., it

cannot be surpassed."

We can recommend all articles advertised by the firm of

Billings, Clapp & Co. as being of the very best and

purest quality. This is the ohlest firm of manufacturing
chemists in New England, and leads the trade in the variety

and quality of its products.

The C. H. Phillips Chemical Co. has advertised in

this paper continuously for more than ten years. This fact

is not only a good testimonial to the value of the Science

News as an advertising medium, but also indicates the

reliability and standard quality of their valuable pharma-
ceutical preparations.

The Ice Machines made by David Boyle, of Chicago,

have an enviable reputation for economy, efficiency, and

reliability. In many cases they have been substituted for

the machines of other manufacturers, with satisfaction and

profit. They incidentally produce a large quantity of pure
distilled water, which can be sold for domestic uses in

localities where tlie natural supply is unsatisfactory.
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with an onyx engraved in relief with the word

Filetus—probably the name of her lover. Another

very interesting ring contained a piece of red

jasper engraved in intaglio, with two clasped

hands holding in their fingers some stalks of

ripened wheat. This was doubtless the engage-
ment ring of the Roman maiden, the wheat being
an allusion to the ancient rite of marriage by con-

farreatio. Two other rings
—or bangles, as we

should call them—were found in the coffin, to one

of which was attached a miniature key, while the

other was composed of two separate circles jomed
together into a single ring. A brooch is orna-

mented with au amethyst engraved with a classi-

cal group referring to Apollo and Diana. Two
fine chains depend from the brooch, to the ends

of which are attached two miniature ivy leaves.

Other ornaments found were an amber hairpin,

two small combs, two earrings, a necklace, and

two metallic min-ors, these last being objects of

value in those ancient days.

familial" (§cieRee.

( ONTENTS OF AN ANCIENT ROMAN TOMB.
During some recent excavations in Rome, in

I be ancient gardens of Doniitian, a coffin was dis-

covered, which, from its contents, has proved one

of the most interesting ever brought to light. It

i-ontained the remains of a young girl,
—Creperela

Tryphaena by name, according to the inscription,—and a bas-relief on the cotHn represents her

sleeping upon a bier with her head inclined to the

li'ft shoulder. An older woman is represented

-itting at the feet of the bier, while at the head
-lands a yoimg man in an attitiidi' of mourning.
By a fortunate accident the coffin seems to have

been filled with water from "an inileflnite period,
which has aided greatly in the preservation of the

remains. The head is still covered with long, fine

hair, which has perfectly resisted decay. This

resistance of hair to decay is very characteristic
;

and in a museum at York, England, there is a

mass of liuniim hair still coiled in a classical knot,
and held in place by pins of jet, from the neigh-

boring deposits at Whitby, all the rest of the body
of the ancient Roman woman having crumbled to

dust. York was an important British-Roman set-

tlement, and tliis interesting relic is doubtless of

approximately the same age as that of the Roman
maiden described above.

It is evident from the contents of the coffin of

Crepereia Tryphaena that she was betrothed,

probably to the youth represented in the bas-

relief. A crown of myrtle leaves, sacred to

Venus, was found at her head, fastened by a
silver clasp, very much oxidized, from which fact

we may assume that the metal was an impure
alloy. Several goW rings were also found; one
«Bt with a piece of dark colored glass: another

Tlie Roman historj', as we read it, is a sad record

of war, bloodshed, and crime, but the great mass
of people must have lived out their lives as at

present, with little reference to the quarrels of

emperors, generals, and politicians; and when

Crepereia Tryphaena passed away the brightness
went out of the world of her Roman lover, as It

has in the succeeding centuries and doubtless will

for ages to come. It seems almost a sacrilege to

display the ornaments and treasures of this poor

girl to public view, but those who are interested

wUl find tliem in the Capitoline Museum at Rome,

together with many other relies of that wonderful

ancient civilization.

The accompanying engraving is reproduced
from one published in La Nature.

OF

Perhaps the most remarkable object of all was

the wooden doll, which had evidently been laid in

the coffin as a souvenir of the childhood of the

maiden. It is about a foot in height, carved with

considerable artistic skill, and, very curiously, the

joints are articulated, just as may be seen in cer-

tain dolls of the present day. The hair is repre-

sented as arranged in a classical knot, and the

features are said to resemble those of the Empress
Faustina.

Such a discovery as this I'euderi the life of the

Romans much more real t6 us thiiu all the viliius,

or statues, or records 6t battled they* have l*ift.

[Original lu Popclak Science News.]

^VOLUTION AND THE VEGET-VITON
THE PRIMEVAL WORLD.

BY SAMUEL BKAZIKK.

As early as September, 1855, Mr. xVlfred Russel

Wallace, of England, published an essay on the

law which has regulated the introduction of new

.•pecies. Other minds were thinking in the same

direction. But, tliough Mr. Wallace, as well as

Mr. Darwin, had discovered the law of natural

selection, it was left to the latter to expound its

universal and immensely important apiilications.

Probably no discovery in the scientific world has

done more to Influence modern thought. Mr.

Darwhi's work wan followed by the publication

of Herbert Speneer't views, and others also pro-

pounded what is known as the doctrine of evolu-

tion. The doctrines of evolution and natural

selection are closely associated, though distinct.

Between the head of the animal kingdom, man,

and the lowest form of animal life, and between a

forest tree and the lowest form of vegetable life,

imperceptible gradation exists. If we turn from

space to tune,—from the living organisms which

our earth contains to<lay, to those which preceded

them during the countless ages of the past,—the

same gradation is observable. Geology discloses

tlie fact that complex structures existed when the

recent formations were deposited, while simpler

structures have left tludr testimony in the most

ancient rocks. .Vdmittiug certain breaks in the

line of continuity, tins may be regarded as the

general fact which geology teaches.

Wliat is meant by evolution V Every living fonn

becomes what it is by virtue of two forces, or

rather two sets of forces : tliose of inheritance,

and tliose of its environment. Au animal inherits

certain peculiarities of structure and habit, which

fit it to live in a certain habitat and subsist upon a

certain kind of food. But, within certain limits,

it has the power to change its habits and also its

structure, in obedience to external influences. A

carnivorous animal learns to live on vegetables;

and, slowly, a land animal becomes amphibious,

or takes to the water alt ogether. The influence of

education may render a liunuiu being who inherits

a small braiii intellectually superior to another

who tuhcritp " '»""" brain. Animals and plants
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receive their education from external nature. Soil,

climate, heat, moisture, altitude, position, food,

furnish conditions under which they become

healthier, larger, stronger, or the reverse. When
the change in external conditions is considerable

and long continued, what we call varieties are

produced, and during longer periods new species

are also developed. An orgaliism would not

change as long as the external conditions remained

the same ;
but when these change, it must change

or die. Some plants may be grown either in water

or in soil, but the changes produced by changing
them from one element to the other are so great
that they may be taken for distinct species. Arti-

ficial selection illustrates the more slow and patient

work of natural selection. Breeders of rabbits

produce what color they prefer by careful selec-

tion. Nature has done the same thing. Quite
black or white rabliits can be more easily seen by
their enemies, and would have less chance of

escape. They have therefore died out. The grey
rabbit—i. e., the Attest—has survived.

Natural selection means that those organisms
which can adapt themselves to external changes,
themselves change and survive

;
the others perish.

Now no two organisms are ever alike. Infinite

variety reigns through nature. The offspring of

the same parents vary. No two individuals are

quite alike. Some are better adapted to the

changes which may be taking place than others.

They may be stronger, fleeter, or of more suitable

color. Evolution produces these peculiarities,

and natural selection takes advantage of them.

It may be said that evolution produces new forms,
and natural selection preserves them. Every

organism possesses a certain potentiality for

change, and the extent of any change it undergoes
is measured by this potentiality and tlie extent of

the external influences. Will this change always
be in an upward direction, from lower to higher
forms? It does not follow that it should, and

nature teaches that it may be either progressive
or retrogressive. •

The theory of evolution explains many facts

which are otherwise inexplicable, and intense

excitement in the scientific world has attended its

study and application to living forms, chiefly those

of the animal kingdom. A field for investigation
less explored, but of great interest, exists in tlie

vegetation of the primeval world. The animal

remains preserved in the rocks are chiefiy bones,

teeth, or shells—the harder parts of the animal

structures. They are not such as teach us any-

thing of the nervous, reproductive, or digestive

systems of the animals then existing. But in

regard to the vegetable kingdom, we have the

most delicate organisms preserved. Leaves,

stems, roots, fruits, seeds, and spores are found
In the most perfect state of preservation. The
artificial changes brought about l)y the inter-

ference of man with the growth and development
of animals and plants, are rapid, and therefore

unstable, while those of nature are slow and more

permanent. For the demonstration of the truth

of the theory of evolution, unlimited time is

required. The changes it implies are the result

of the slow operation of physical causes during

ages so vast that, in comparison, the historic

period is an insignificant point of time. The
human remains and the cats and crocodiles which
were embalmed by the Egyptians, prove that the

3,000 years that have elapsed since they lived are

utterly inadequate to bring about sucli results.

While, therefore, the facts presented by animal

and vegetable organisms existing on the earth

today are inexplicable on any other theory, the
"
testimony of the rocks "

is required to complete

the demonstration that evolution is something
more than a splendid and ingenious hypothesis.

Herbert Spencer has been disinclined to grant
that the records in the rocks afford sufficient evi-

dence on which to base an opinion ;
but increasing

geological knowledge warrants the opinion of

other liigh authorities that the stories written

there— although the continuity is often inter-

rupted—are sufficient to give us a clear percep-

tion of what the course of nature has been. Tlie

crust of the earth for a considerable deptti is com-

posed of series of rocks which have been formed

under water. These stony archives contain the

remains of animal and vegetable forms, which are

the only relics we have of the biology of the

earth's early days. Some of these series of rocks

are many thousands of feet in thickness, repre-

senting incalculable periods of time. The verj'

lowest of these series—the Laurentian, .S0,000 feet

in thickness—contains no fossil plants. The next

series—the Huroniau, 18,000 feet thick, and the

Cambrian, 15,000 feet thick— yield only a few-

traces of vegetable life. Little more can be said

of the next series,
—tlie Silurian, .32,000 feet thick,

—in which have been foimd chiefly a few spores

of doubtful character. It is the next series—the

Devonian beds—that first afTords evidence of luxu-

riant vegetation. One deposit in this series—the

old red sandstone—lias been made classical by the

labors of Hugh Miller. In I^ngland, in Ireland,

and in New Brimswick these beds contain mag-
nificent fossil remains.

If evolution necessarily meant the development
from lower to higher forms, the evidence aftbrded

by the vegetation of the ancient world would not

be entirely satisfactory. As we ascend through
the later rocks referred to, the fomis diminish in

size. Club mosses, sucii as abound in the forests

of South America and New Zealand, were forest

trees in ancient times
;
and plants which appear

as forest trees in the Peuniau beds, have dwindled

into lower forms. Instead of developing into

higher forms, we see evidence of a change into

lower. We have no evidence to show that the

forest trees of tlie present day have been developed

out of the gigantic forms which flourislied in the

forests of the ancient world, and they have possi-

bly lieen developed out of otlier and inferior

forms. The theory of evolution is consistent witli

development in either direction. Ferns furnisli a

remarkable example of plants that have undergone
little or no change, except in size, from the time

when the coal measures were formed till the pres-

ent day. Underlying the Carboniferous* series,

they are found as tree ferns in the oldest Devonian

rocks, /rhey abound in the coal measures and in

the Oolites, and survive in tlie forests of New
Zealand and the central parts of America, and,

except in size, appear to have undergone no

change through all these long ages. ITie contrary
is true in reference to tlie conifers, or cone-bearing

plants. In the coal measures trunks of these trees

have been found more than forty-four feet in

height. ITiey were more nearly allied to the

Araucanian or Norfolk Island pines than to Euro-

pean firs. They appear to have undergone a

gradual change till we reach the Cretaceous series

of rocks, but have changed very little from then

to the present day. The cj^ads do not appear till

the Triassic Age, long after the coal measures

were formed, and they cannot be traced back to

any forms found in the Carboniferous beds. In

the Oolitic rocks they appear in vast numbers and

magnificent forms, and seem to have covered the

globe from north to south. , They occur in the

Cretaceous beds,
—the latest of the Secondary

formations,—but in the Tertiary beds their mag-

nificent forms disappear. Their modern repre-

sentatives, the eyas and zaraia, still linger in the

southern hemisphere, in a narrow line which
bounds the outside of the tropical zone. Of flow-

ering plants, monocotyledons and dicotyledons,
there were scarely any traces in the Oolites, and

only a few in tlie Cretaceous lieds. ITiese and the

earlier formations represent innumeralile ages,

during which the earth had lieen devoid of any

plants with whicli we associate the idea of bloom.

It is only wlien we reach the Tertiary period tliat

they are found in abundance. In these later beds

twenty-five or more orders of these plants have

been found, including the palm, walnut, maple,

willow, liawlhorn, almond, plum, and the meadow

sweet, showing an approximation to the trees of

the Post-Tertiary or modern period.

Tills brief glance at the vegetation of tlie ancient

world may remind us tliat a martied dift'erence ig

shown between the development of plants and the

development of animals. The animal kingdom
exliibits a high stage of development at an early

period. Vertebrate animals—fishes of the liigheat

organization
—are found in tlie upper Siluriau

rocks. The family of sharks stands at the head

of the order of fishes, and the first fossil fislies

found are not only sharks, but sliarks of tlie high-

est order—such as the Port .Jackson sliarks. Yet

probably 120,000 feet or 1.30,000 feet of rocks must

be passeil througli before the most liiglily oigan-
ized plants make tlieir appearance. Assuming, as

a general fact, that tlie thickness of any series of

rocks is indicative of the relative lengtli of time

tliat must be assigned for their formation, it

appears that tiie liighest forms of vegetable life

did not appear till a comparatively late period in

the world's history, and then they appeared sud-

denly and in great abundance. Nine-tenths, or a

still greater proportion, of the immense cycles of

time required for the formation of the earth's

crust had passed away before tlie liigliest vege-
table forms appeared. It is scarcely surprising to

find that this jieriod of magnificence and abun-

dance in the vegetable kingdom is also marked by
a corresponding display of animal life. Lions,

tigers, eleptiants, and mammoths flourished in the

middle Tertiary period, and the earth seems to

have possessed the same great variety of ,'iiiiiiial

forms whicli characterizes it today. The sudden

outliurst of the highest forms of visgetable life is

a significant fact, the fuller meaning of which

furtlier geological researches may reveal. It must

be borne in mind that the researciies of geologists

have been pursued over a comparatively small

portion of the eartli's surfaw, and investigations

in other <iuarters of the globe may bring to light

facts to show that the appearance of abundant

higlily organized vegetation was less phenoininally

sudden than it now appears to have lieen. It is

also to be remembered that the immense denuda-

tion which we know to have gone on, may have

removed deposits which would have furnished

evidences of more gradual development of vege-

table forms than the known records of the rocks

now present.

A survey of the present condition of life on the

globe and the revelations of geology warrants the

conclusion that the difficulties which the theory

of evolution is inadequate at present to solve, are

insignificant compared with the beauty and order

which all nature assumes in the light of its teach-

ings. Every living form tends to vary, more or

less, from its original type. Nature loves infinite

variety. Every living form is also capable- of

adapting itself, in a greater or less degree, to

changed conditions. ITiose forms which vary in

the most suitable direction, and are able most
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easily to change In obedience to external Influ-

ences, survive. Xature selects the Attest ;
the

rest gradually pass away. Tlie fauna and flora

which adorn the earth today are the successors of

sunilar systems which, in infinite variety, have

been produced by slow changes, such as are now

operating, and have been in ceaseless operation

ever since life first appeared onthe globe.

[Original in Populak Science News.J

( ;K0L0GICAL DEVE1.0PMENT—use OF FOS-

RSILS
IX GEOLOGY.

BY JOSEPH WALLACE,

ij some of the preceding articles much space
s given to fossils, as a great deal of misunder-

.

I standing still exists in regard to them. We hope
I that what we have written is so clear and com-

; prehensive that the student in paleontology will

j
have no trouble in fixing on his mind their nature,

!
their distinctive marks, their relative position, and

ri their value to geology. In this, our last article

on the subject, we will conclude with the "Use of

Fossils in Geology."
lliere are two main purposes to which fossils

may lie put in geological research :

First : To throw light upon former conditions

lit physical geography, such as tlie presence of

1
1 land, rivers, lakes, and seas in places where they

(J
do not now exist, change of climate, and former

i' distribution of plants and animals. A few ex-

amples will sufBce to ^low the manifold assistance

which fossils furnish the geologist in the elucida-

tion of ancient geography. Former land surfaces

Mi-e revealed by the presence of tree stumps in

. i their position of growth, with their roots brauch-
'

ing freely in their underlying stratum, which,

nprescutiug the ancient soil, often contains leaves,

fruits, and other sylvan products, together with

pieces of bone, remains of insects, land shells, etc.

Ancient woodland surfaces of this kind are found
l>etween tide marks, and even below water line,

^

:
around diflerent parts of the British coast, and

1
1 they unquestionably prove the subsidence of the

land. Of more ancient dates are the "dirt beds'"

of Portland, which, by their Uyers of soil and
tree stumps, show that cycles of woodlands sprang
lip over an upraised sea-bottom, and were buried

j

beneath the silt of a river or lake. Still further

back in geological history arose the numerous

I
coal growths of the Carboniferous perio<l, point-

ing to wide jungles of terrestrial or aquatic plants
—like the modern mangrove swamps—that were

j

submerged and covered with sand and silt. 'I'he

( former existence of lakes can tie satisfactorily
1

1 proved from beds of marl or lacustrine limestone
full of fresh-water shells, or from fine silt with

leaves, fruits, and insect remains. Such deposits
are abundantly forming at the present day, and

i

I they occur at various horizons among the geo-
logical formations of past times. Tlie well-known

nagelllue of Switzerland, a mass of conglomerate
attaining a thickness of 6,000 feet, can l)e shown
from its fossil contents to be essentially a lacus-

trine formation. We may also derive a good deal
iif information about tlie distribution of land,

water, climate, and so on, from the position and
nature of the separate strata and their organic
lemains; but all this information must be very
untrustworthy, on account of the incompleteness
and uncertainty of the m.aterials on which the

premises are founded. The maps which have
lieen drawn of the different parts of the; earth's

surface as it appeared in the earlier periods, must,
ill many cases, be considered as merely hypotheti-
lal sketches. ITie animals that were attached to
the ground—banks of shells, for instance—were

destroyed by gradual deposit of the surrounding

strata; in other cases, sudden events—such as

changes in the sea level, escape of gases, etc.—
seemed to have killed hosts of animals. A vol-

canic outljurst in the middle of the sea, recently

observed near Sicily, killed an immense number
of sea animals around it. Similar events no doubt

caused the destruction of animals which we find

petrified in masses, although it is believed they
could have escaped. Bucklaud, speaking on the

discovery of fossil fishes, observes: "The cir-

cumstances under which the fossil fishes are

found at Monte IJaldo, seem to indicate tliat they

perished suddenly on aiTiving at a part of the

then existing seas, of which the adjacent basaltic

rocks aftbrd abundant evidence. The skeletons of

these fish lie parallel to the laminae of the strata

of the calcareous slate. They are always entire,

and so closely packed on one another that many
individuals are often contained in a single block.

All these fishes must have died suddenly on this

fatal si)ot, and have been speedily buried in the

calcareous sediment then in the course of deposi-

tion. From the fact that certain individinils have

even preserved traces of color of their skin, we
are certain that they were entombed before the

decomposition of their soft parts had taken place.

In the same manner we may imagine also deposits

from muddy water, mixed, perhaps, with noxious

gases, to have formed by their sediments a suc-

cession of thick beds of marl and clay, and at the

same time to have destroyed the testacea and lower

orders of marine animals within the region thus

invaded."

Second : Another main purpose to which fossils

may be put in geological research is to furnish a

guide in geological chronology, whereby rocks

may be classified according to relative date, and

the facts of geological history arranged and

intei-preted as a connected record of the earth's

progress. But fossils have become useful to

natural science in another way, as they teach us

about plants and animals which have existed on

the earth, but, for the most part, do no longer
exist. Tlie history of the present animal and

vegetable world is supplemented by that of the

flora and fauna of the primeval world, and natural

history thus becomes complete. As we have writ-

ten about the "order of superposition" in strati-

fled foi-matious in a recent number of Popular
Science News, and of the "former and present
fauna and flora*' in a fonner issue, there is no

occasion for repetition.

But the word "fossil" often conveys to our

minds another idea: the remains of plants and

animals tielonging to the primeval world. So the

bones of species of animals now existiiig^that is,

the present races of dogs, sheep, and cattle—
would not be called fossils, even if they were

found petrified or buriecl in strata. Tliis is sup-

ported by such eminent scientists as Leonard,
Traas. and Marcel de Serres; the latter suggests
that the name of " hiimatilia'

"
l)e used instead of

fossils for petrifactions of tlie latter kind. This

strict distinction between the primeval and pres-
ent world is connecteil with the theorj' tliat the

plants and animals which are supposed to belong
to the earlier periods of the earth's history all

became extinct, and that after a tabula rasa, as it

were, had thus been made upon the earth, the

present vegetable and animal world was created.

Thus, fossil men would be primeval men ;
so that,

if it could be proved that these fossil mm exist,

it would follow that in ancient times the earth

was inhaliited by men—the ao-ctMfA pre-Adamites,
who were not our ancestors, but a race that died

out before our historic ancestors appeared upon

the world's stage. Most of our modem geologists

have given up the idea of a strict distinction, in

the sense we have spoken of, between the present
and primeval world, .\ccording to the theory
which is gradually becoming established, some

kinds of animals which exist now also existed in

the earlier periods ; and we are therefore not justi-

fied in assuming that a geological catastrophe took

place, which destroyed the former animal and veg-

etable world which preceded the present fauna

and flora. Consequently, there is no distinct

boundary between the primeval and present

world, in the sense spoken of, and the idea of a

primeval race of men falls to the ground. If the

period before the appearance of man on earth is

called the primeval age, of course there can be no

question of primeval men ; they w ould have ex-

isted before all the records we luive of the first

man. However, there is much yet shrouded in

mystery regarding the development of man in

pre-historic times, and there is much yet to learn

and discover of a higher development and perfec-

tion in planetary spheres.

As the animals and plants whose remains are

found in the strata of the separate systems must

have lived on the earth before tliese sti-ata were

formed, we can obtain a proximate idea of the

fauna and fiora which belonged to the fossils that

are found in the separate strata; for, on the one

hand, those fossils which have been preserved are

not thoroughly known; and, on the other hand,

many organisms that may have existed were either

not of a kind to be petrified,
—such as fungas,

slugs, etc., that are entirely wanting in hardness,
—or could not be petrified because they existed

on land", on high mountains, or in the air. Many
geologists have overlo<iked these facts, and have

hastily set up systems of the history of organic

beings which later (ljscov(n-ies have shown to be

false. It was formerly thought certain that land

animals and lanjl plants had first appeared in the

Carbon'iferous period; since then they have been

found in the Devonian, or upp(!r Silurian system.

Before 1824 many persons believed that reptiles

first existed in tlie Permian period ; in the course

of a decade it was proved that they had existed in

the Carboniferous Age, and even liefore that time.

Prior to 1818 everyone had accepted the general

opinion that the earliest remains of warm-blooded

animals occurred in the strata of the Cainozoic

period; since then they have been found in the

.Jin-assic, and even in the Triassic systems,—that

is to say, in the Mesozoic system. It is because

of tliis that Lyell asserts this conviction : that in

some ways science is only on tlii! thresliold of

discovery as to the order in whicli the separate

classes of organisms appear in the strata, and that

in the second half of the century, as in the first, it

will repeatedly timl itself compelled to modify its

previous theories.

Petrified Plants in the Coal Measur<-s.—'Slost of

the plants which are found petrified in the coal

measures are land plants, especially tree-like

ferns, and trees which existed between these and

the pines. These plants seem to have been partly

torn from the then existing forests by floods, and

to have been collected together at the bottom of

lakes, rivers, seas, or in narrow gulfs, and there

transformed to coal. Probably most of the coal

beds were fonned on the place where the trees and

plants had grown. The vegetation passed first

into the condition of peat moss ;
was then fiooded

by the sea, in consequence of the sinking of the

land: was covered witli a layer of mud and sand;

by a subsequent elevation, the mud was converted

into dry land, and was fitted to produce a new
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forest, which theu, in process of time, again be-

came peat moss. By the recurrence of this pro-

cess, tlie alternate layers of coal, sandstone, and

slate were formed, which constitute the strata of

the Carboniferous peiiod.

illead before the I.yell Scientlflc Circle, of Pittsburg, I'a.]

SCOBPIOXS.

BY W. J. l'KK>TICE.

There are several ditterent species of the

Arachnida, such as acarus, mites, spiders, and

scorpions. Under the name "scorpion" may be

enumerated : _
1. Book scoi-piou, which belongs to tlie family

of Cheliferidm.

2. Water scori)ion, of the genus yepa, found in

ditches, etc.

'A. Sea scorpion {Cottus aoorpius), a voracious

salt-water fish.

4. Whip scorpion {Thclyphonns yiyanteus), or

mule-killer.

.5. Rock scorpion {Beth xisafer), found on rocky
clitts.

Perhaps a brief description of one or two \\ ill

be sufHcieut to convey some idea of the structure

and habits of these venomous little animals called

scorpions.

To anyone interested in entomology, the whip
scorpion—of that interesting intermediate group
known as Thelyphonidm—will prove a fuost inter-

esting subject. The antennai of the whij) scorpion
are not like tlie harmless feelers seen on tlio heads

of beetles, moths, and butterflies, but are changed
into venomous fangs, or claws. The fore feet are

formed of a great number of joints, so that the

front limbs are converted into flexible, organs of

touch. The anterior pair of legs are much thinner

than the other three pairs. This species derives

its name from the whip-like shape of its caudal

appendage, which is flexible, and can be moved
about by the owner at will. It is found in the

dark recesses of the forests of Florida. It is

nocturnal in its habits, hiding under chips, leaves,

etc., during the day, awaiting the approach of

night, when it can go forth in seai-ch of prey,
which consists generally of bugs and insects,

which it greedily devours. When disturbed by
cattle or mules travelling through tlie underwood,
it often seizes them by the legs with its poisonous,

jaw-like claws
;
and the poison usually proves fatal

in a few hours.

The next si)ecies 1 wish to call your attention to

is called the bethusafer, or rock scorpion. The

body of the rock scorpion is usually about five

inches long from tip to tip. They breathe air,

and in this respect are like insects, but unlike

Crustacea. Tiiey are like the Crustacea, however,
in this respect : they have no distinction of head

and thorax, the two being united iuto what is

called a "cephalo thorax." They undergo no

metamorphosis, and have no true antenna; or

wings. My attention was first called to this

species on the loth of June, 1862, after the 77th

Regiment, Pennsylvauia \'olunteers, had marched
from Tuscunibia, Alabama, and were preparing
to encamp on the south bank of the Tennessee

River. I commenced clearing away the brush

and leaves on a high cliff overlooking the river,

preparatory to pitching our tent for the night. I

was somewhat startled at the rapid and pugna-
cious movements of a small animal whoso lordship
I had di8turl)ed, and which, on closer examina-

tion, proved to be a rock scorpion of a dark brow u

color, and about four and one-half inches long.
This specimen, however, diftered from any I have

since neen in this iyar,iimimi • iu> dut Mb frtA back !

part of the head it had a hemispherical receptacle

corresponding in curvature to that of the telson,

or last joint of the tail. Into this receptacle it

would turn and rest the end of the tail, as if to

steady its aim before making a spring backwards,
at the same time striking a lilow at the slick with

which 1 was ti;asing it. Otlierwise it did not

ditt'er materially from others of the same species

I have since examined. It was very active, and I

found that it could run about as fast backwards
or sideways as forward. The only thing I ever

found they were apparently afraid of wa&a current

of air. This I found by striking at it with my
hat, when it would cling to the piece of bark on

which 1 had placed it, as if afraid of being blown

away. I then tried striking at it with a stick,

which it would take no notice of whatevci'. 1

then tried Idowing on it gently, when it would

immediately flatten itself out and cling tenaciously

by the chela;, or claws.

As 1 said before, tlierc is no distinction in the

scorpion betwe<;n the head and thorax. The
abdomen and post abdomen are segmental. The
tail consists of from six to twelve segments, and
terminates in an arched joiut and a sharp sting
which communicates with two poison glands in

the base of the joint. They have no true antenii.'e,

or feelers, such as are developed on' the heads of

butterflies or beetles, but are represented liy the

large mandibles, or lobster-like claws, at the tips

of which are the modified palpi. The eyes difter

in number, according to the species; some have

six, others eight, and some as high as twelve.

The lireathing organs—tour pairs of pulmonary
vessicles, found in tlie sides of the body—admit

air by apertures, called stigmata. The legs—
eight in number, four on each side, as in all

arachnida—are <iuite long, and at the tips are con-

verted into chela' (pronounced kela), or nipping
claws. On examining the under part of the body,
two remarkable appendages are seen, called the

combs. The numl)er of teeth in the combs vary

according to the species. Some (the rock scorpion)
liave thirteen teeth, while others (the red scor-

pion) have never less than twenty-tiight. The

poison from the sting may be pressed out by the

fingers, when it is found to be a white, milky
fluid with a very pungent smell.

To be stung by a scorpion is very painful, but is

not always attended with fatal results, and can

often be relieved by the use of alkaline remedies.

The result depends somewhat, however, on the

constitution of the person stung, and the size and

species of the scorpion. The most venomous,
however, 1 believe, is found in Mexico, as stated

in a conmuiiiicatioii from Dr. \. Gozalez, which
was read by Di-. l.eidy at a meeting of the Acad-

emy of Xatural Science, at I'hiladelphia, in 1886,

giving an account of the scorpions of Durango,
Mexico, and the deadly ett'ects of their sting. lie

stated that the sting was fatal, and especially so

in the case of children from two to three years of

age, they dying in a few hours, and sometimes in

a few minutes, in strong general convulsions. No
antidote for the poison liail yet been discovered.

An eftbrt, however, has iieeu made to exterminate

the scorpions by ottering a revi'ard of one and one-

half cents each for males and three cents each for

females, and it is estimated as many as 100,000

have been destroyed in one year. The jjoison of a

scorpion is quite powerless to kill itself or another

of the same species. This is demonstrated by
their lashing themselves with their tails, penetrat-

ing the sting, and thus irying to commit suicide

by the same poisonous instrument with which

A writer in a paper called "Land and Water,"
relates that while in a house in Jamaica, suddenly
a moving mass dropped from the cedar roof above

on to the table near where he was standing, which

he found, on examination, to be the body of a

large female scorpion, from which ran away in

every direction thirty-eight young scorpions,
about one-fourth of an inch in length. The
mother scorpion lay dying, and soon ended her

feeble struggle, as the whole of her back had been

eaten out by her own ofl'spring, leaving but the

thin outer shell. She had clung to the shingles

until, death approaching, she had dropped, to

expire in a few moments, and ihus gave up her

life for her young.

LUeUicateJ to Mru. Kliiia 8tuart Keuilwoith.]

MODKS OF COLLKCTING SPECIMENS OF
THE MORPHOLOGJE.SOF FRESH AND SEA
WATERS.

UV KPIIKAIM CTTTKli, LI.. 1).

Since 1854 I-liave studied this subject more or

less. It has given great delight and pleasure.

Perhaps some would like to l;no\\ « hat have

proved to be the best modes.

I.

(That of Professor I'aulus F. iieinsch, of Erlangeii,

Germany, the best algologis: I know of), lb;

selects a groui> of water plants that he can sijueeze

in the hand. It is gathered between the palm and

the fingers, and forcibly comj)ressed. The exudate

is caught in a bottle, and is ready for use. Usually
there are several streams, the largest of wbieli is

taken. About hall' an ounce of liquid is thus (col-

lected, which is full of the flora and fauna which

make the plants their liabitat. Do not be dis-

tressed if the quantity is small. Professor Reinseh

once rode with nio in a buggy from Boston to

Cape Cod. After dark we came to Holbrook,

where the road ran through a jioud. The pro-

fessor got out, reached in his hand, and got a

handful of plants at the first grab. .Vbout twij

teaspoonfuls of fluiil wore seoured, as the mouth

of the vial was small and it was impossible to stu!

much. At our hotel we spent a good part of the

night studying the forms found. They wert; very

interesting, and many of the desmids were new to

science.

II.

(Also Reinsch's mode). Things needed: .\. n

bag of cotton or flannel cloth, 4X IV^ inches, made

thus : Take a piece of thick cloth, 414X3 inches;

fold lengthwise; turn over. the edges Vi inch, ami

stitch over and over. H, a string. C, a coimuoii

goblet. D, a hydr.uit faucet. Tie A on to I) willi

B, and let the water run till the Ijag is clogged so

that the water has to come out in jets. Then

remove so that the Viag is half full of water.

Invert contents into (^ Then turn the bag inside

out and soj) in the water, thus disengaging many
forms of life from the bag. Finally, twist the bag

lengthwise and catch the drips in the goblet. The

specimens are theu leady for the microscope.

III.

(The writer's mode. For ditches, canals, and

ponds, even out in the middle, while the collector

is in a boat or on a raft) . Things needed : A, bag
as above. B, a tube about 1 inch in diameter,—
an old lawn india-rubber hose-pipe is best,

—I or 5

inches long. C, a funnel. D, a dipper or tumliler.

E, a string. F, a bottle, an ounce or larger. The

b.ag is tied on to the tube; the funnel is put in the

other end of the tube. Arrived at the littoi-.il

margin, the central, or other jiart of the surface

they had, no doubt, slain many a defenceless vlo- I of the water in lake, pond, tlitch, or canal, dip

tim upon whom they had chosen to prey. ' water and pour it in the funnel as long as it i'lU'
'
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off readily. It is suipvising how soon the hag
becomes clogged sometimes. The bag is tlien

emptied as described in mode II. If one has my
clinical microscope the forms of life can be .studied

on the boat or place where collected.

IV.

W'lien tlie fauna or flora are collected under a

liydrant pressure, many of the delicate ones are

more or less torn or destroyed. To obviate this,

I said to myself, "Why not collect as in mode

ni., and thus avoid this destruction?" I then

took hydrant water after it had left the faucet,

and, of course, had lost the hydraulic pressure,

and followed mode itl. It was a success. Of

course the principle of having only a pressure

equal to the length of the collecting tube, can be

applied in other ways.

[Bemarks.—The writer hopes that those who are

'amiliar with the study of life in water may try

the modes named, as he is quite sure that the

pleasure derived from this music of the eye will

quite equal that from the music of the ear, and

exalt the ideas about the Creator. Lately, in

crossing the Atlantic Ocean, 1 made collections,

but found a scarcity of forms
;
while at Haarlem,

Amsterdam, Allimaar, The Hague, etc., I got a

rich variety with the same apparatus. In place
of the india-rubber tube a glass lamp-chimney was

utilized, which worked very well. Holland is a

delightful place to study the fauna and flora of

water. Here t found the Asthmatos ciliaris in its

natural habitat, for tlie first time, I tliink. (The
Asthrnntos is found on those who hiive the

"grippe.") Also some new Pnlyphems, which
were viviparous. The forms of life varied at each
lit the places named.

-Vew York, Oct. 21, 1890.

SCIENTIFIC BREVITIKS.

TuK Most Expensive Theumometer In this

country is in use at tlie Johns Hopkins University.
It is known as Prof. Rowland's thermometer, and

is valued at S10,000. It is an absolutely perfect

instrument, and the graduations on the glass are

so fine that it is necessary to use a microscope to

read them.

The Dollar Sign (9) is not a monogram of
" U. S.," but dates from the days when tlie trans-

fer was made from Spanish to American dollars

and accounts were kept equally in dollars and
reals. Thus : one dollar

|| eight reals (American
and Spanisli parallel accounts). Later the 8 was

placed between the cancellation mark, |8| ; tlien

the perpendicular lines crossed the 8, and finally
the 8 shaded into an S, and, combined witli the

cancellation line, evolved the present Sign (§).

X Mountain of Iron Ore.—About five miles

north of the railway station of Xittoor, on the

Hariliar line. Bangalore, is a mountain of iron ore.

The ore has been worked by the natives for ages,
and is still so worked. On the southeast face of

the hill two galleries pierce the mountain, and
from these openings the ore mined in the heart of

the hill is carried outside. Xumerous bullocks

buffaloes, and asses loaded with panniers carry
the ore to the furnaces in the neighboring villages,
where it is smelted and wrought into plough-share
tips and bill-hooks.

The Fluor-spar of Quincie.—Certain varie-

ties of fluor-spar, if pounded, emit a peculiar
odor. The spar from Quincie gives off gas of a

penetrating scent, which recalls that of ozone and
also that of fluorine. It decomposes water, form-

ing hydrofluoric acid and ozonised oxygen. It is

concluded from these experiments that the fluor-

spar of Quincie contains an occluded gas, wliich is

observed escaping when the mineral is broken up
under the lens. All the reactions of this fluor-

spar may be simply explained by the presence of

a small quantity of free fluorine among the oc-

cluded gases.

.\ntiqu1ty of Man in America.—Prof. F. W.

Putnam, tlie well-known permanent secretary of

the American Association, recently made an inter-

esting discovery which furnishes fresh evidence

in support of the theory that man in America was

contemporaneous with the mammoth. In a com-

munication to the Boston Society of Natural His-

tory, Professor Putnam describes a shell found by
him in the State of Delaware. Upon a portion of

this shell is scratched the rude outline of what
without doubt represents a mammoth. The shell

was found under peat, and near by were human

bones, charcoal, bones of animals, and stone im-

plements.

On the Name Bronze.—Berthelot in Ids In-

trofluction o la Chimie des Anciens, expressed the

opinion that the name "bronze" took its name
from the town of Brundusium, the seat of certain

manufacturers in this alloy : aes Brundisinum.

But in a manuscript three centuries older, dis-

covered in the library of the canons of liUcca, and

reprinted by Muratori in his Antiqmtates Italicce we
read: "De composite brandisii: eramen partes

II., plumiji parte I., stagni parte I." .\notlier for-

mula in the same work prescribes : "eramen par-

tes II., plumbi partem I.
;
vitri dimidinm et siagni

dimidium. Commisces at couflas ; fundis
;
secun-

dum mensurain vasaruin facit et agluten erameuti

cum afrinitru." It is remarkable that the word

vitridum in the exact meaning of vitriol is repeat-

edly found in this MS., which shows that the

word is much more ancient than the epoch of

Albertits Magnus.

Large Meteorites.—In an article about Mex-
ican metorites and widespread meteoric showers,
in The Mineralogical Magazine and Journal of the

Mineralogical Society, London, Mr. L. Fletcher de-

scribes the bonanza masses as fourteen ponderous
masses of native iron, the largest of which rises

upward of four feet above the ground, having the

fonn of a beehive, being five feet in diameter

wliere it enters the soil, intojwhich it descends for

an unknown depth. The Butcher masses consist

of eight pieces, varying from 290 pounds, which
is the smallest, to 6.54 pounds, which is the largest,

making a total of nearly 4,000 pounds. Before

the explosion the weight must have been much

greater. The Sanchez estate mass weighed 2.'52

pounds. The Fort Duncan mass weighed 97^
pounds. A mass estimated to weigh 4,000 pounds,
and which was an uncut mass of meteoric iron, is

preserved at Washington, in the United States

National Museum. It was exhibited among Mex-
ican minerals, and was said to have been brought
from the State of Chihuahua. Mr. Fletcher con-

cludes that if the masses really belong to a single
fall the maximum dispersion is 66 miles.

LABORATORY NOTES.

Burette Float.—Wolff proposes small discs

of paraffin of sliglitly less diameter than the bu-

rette and about 2 m. m. in thickness. A layer of

paraffin of the required thickness is made by
melting in hot water. When the cake is nearly
cold it is laid upon paste-board, and discs of the

proper diameter are cut out with the cork-borers.

Fluoroform.—A French chemist, M. Meslans,
has succeeded in preparing fluoroform. It is the

analogue of chloroform and iodoform, the chlo-

rine and iodine of these substances being replaced
fluorine In fluoroform. But whereas chloroform

is a liquid, and iodoform is a solid at ordinary

temperatures, fluoroform is a gas. It is colorless,

and has a pleasant ethereal smell, recalling tliM

of chlorofoi-m.

WiRE-fiAU/.K AIr-Bath.— An arrangement is

suggested for applying gentle heat to small quan-
tities of liquid in large vessels, as on re-dissolving
small precipitates in the vessels in which tliey

were thrown down. It admits also of the appli-

cation of a stronger heat. It consists of a rectaiw

gular frame of iron resting on foui- feet, about 22

c. 111. in height; a movable sheet-iron box (about
60 by 20 c. m.) with a bottom of wire-gauze, about

as fine as that used in safety-lamps ; four wire-

gauze covers working on hinges, and four Bunsen
burners. If a gentle heat is required the flames

are reduced and the vessel is set upon the highest
of the four covers.

An Improvement in Organic Combustions.
— The back end of the combustion tube, which is

114 c. m. in length, projecting 10 c. m. out of the

furnace behind, and 19 in front, is closed with a

caoutchouc plug through which passes a glass
tube 10 e. m. long. In this a glass rod, 40 c. m.

long, carrying at its front a strong platinum wire,

can slide air-tight backwards and forwards. An
air-tight closing is aft'ected by means of a piece of

caoutchouc tubing drawn tightly over the glass
rod and tlie glass tube. By means of the rod the

platinum boat, with the substance to be analyzed,
is moved backwards and forwards. To eft'ect a

firm connection between the wire and the boat

tliere is a small appendage to the latter, having a

narrow slit in its upright part. By thus render-

ing tlie boat movable, the combustion can be

more nicely and easily regulated than heretofore.

PRACTICAL RECIPES.

The f(dlowing varnish will maintain its trans-

parency, and the metallic brilliancy of the articles

will not be obscured : Dissolve ten parts of clear

grains of mastic, five parts of camphor, five parts
of sandarach, and five parts of elemi in a sufficient

quantity of alcohol, and apply without heat.

A Good Ce.ment for joining parts of appara-

tuses, etc., permanently solid au<l waterproof,
and which resists heat, oils, and acids, is made by
mixing concentrated sirupous glycerine with

finely powdered litharge to a thick, viscid paste,
which is applied like gypsum. Glass, metal, and
wood can be cemented together by it.

Impermeable Glue.—To make an impermea-
ble glue, soak ordinary glue in water until it

softens, and remove it before it has lost its prim-
itive form. After this, dissolve it in linseed oil

over a slow fire until it is brought to the consis-

tence of a jelly. This glue may be used for join-

ing any kinds of material. In addition to strength
and hardness, it has the advantage of resisting the
action of water.

Imitation of Marbles.—Good Portland ce-

ment and colors that take on that material, are
mixed dry and made into a paste with the least

quantity of water added. One paste has to be
made for each color. The different pastes are

placed on top of one another in layers of different

thicknesses
; the mass is pressed from all sides and

beaten so that the colors of the different parts im-

press themselves on each other without uniform-

ity. The result is that more or less deep veins

penetrate the mass
; this is then sawed into plates

which are pressed into a mold fcfr twelve days,
dm-ing which time it is necessary to keep them
moist as long as they are not entirely hardened.
The plates are polished In the same way as mar-
ble.
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For two or three months the usual reports

from our Chapters have been crowded out, owing
to the pressure of matters of special importance.
Now that our courses of correspondence study are

smoothly running,
—Professor Guttenberg having

more than seven hundred enthusiastic pupils at

work on his course in mineralogy ;
—now that our

prize for personal observations has been awarded ;

our arrangements for making Popular Science

News our "oflScial organ'" completed; and now
that everybody has once more been duly informed

of the objects and methods of the Agassiz Asso-

ciation, and cordially invited to unite with us,
—

we listen again with pleasure, not unmixed with

gratitude and pride, to the accounts of the excel-

lent work which our numerous branch societies

are doing. We cannot give all the reports,
—not

even all the excellent ones,—but shall select from

month to month those which, on the whole, seem

best fitted to lielp all our members by their sug-

gestions, and to animate us all by their earnest

spirit. To have a report printed in these columns

may therefore be considered a special compliment,
and an honor for which every Chapter should

earnestly compete. No special favor shall be

shown to Chapters strong in numbers and means,
but the smallest and weakest branch shall have an

equal chance, the criterion being merely the faith-

fulness and honesty of the effort made by each.

SELECTED REPORTS OF CHAPTERS.

702, Kingston, N. Y., [A].
—We have continued

our meetings, gained two new members, studied

moUusks and crustaceans, and made a good begin-

ning in botany. Vi'e investigated one field, where,

apparently, nothing but clover was growing, and

we succeeded in finding more than twenty differ-

ent plants.
—K. B. Forsyth.

[Patient observation is always rewarded, no

matter how limited the field chosen. There is not

a square foot of the earth's surface which will not

yield rich and surprising results to anyone who
will keep his eyes on it for a half an hour with

intelligent attention. As an experiment, I once

marked off a bit of a dry pasture as large as could

be covered by my handkerchief, and laj' down in

the summer sunshine to see what could be seen.

Within fifteen minutes I had been delighted by
the unsuspected beauty of half a dozen tiny flow-

ers; had for the first time discovered one of the

curious altida', oi- "jumping spiders," whose ath-

letic feats easily break all collegiate "records;"
and had seen a grasshopper nibble off several

blades of grass in a manner to me new and sur-

prising. Who will try this simple experiment,

keep a careful record of his observations, and

report the result?—Ed.]

ance? We should like answers from all who have

succeeded.—Ed.]

709, Philadelphia, Penn., [Z].
—During our first

year a great deal of interest was felt in the welfare

of our Chapter ; meetings were held regularly, and

each member was required to read an essay on

some scientific subject. The next year the interest

decreased; one member withdrew, and another

ceased to attend the meetings. Since then we
have attended lectures on botany, geology, and

chemistry, and one member has taken a year's

course in geology. If you consider our work

satisfactory, we will continue.—Mary Reilly, Sec.

[Continue, by all means. All honest work is

satisfactory. The cause of a decline in interest,

however, in this case, is plainly to be found in the

fact that your work has been studying about what

someone else has seen, rather than in going about

to see something yourselves. It is dull work to

read or listen to essays or lectures on scientific

subjects, compared to the interest of learning far

fewer and simpler facts by your own observation.

I had rather watch an industrious ant or spider

for an hour, noting down just what I see him try-

ing to do, than to read a whole library of accounts

of what somebody else has seen them do. It's

more fun, and one learns more. The interest

attaching to such work never declines, but always

grows stronger while life lasts.—Ed.]

703, Ripon, Wis., [A].
—Our society is not yet

fully organized, l)ut we have done some work in

preserving fungi, endeavoring to preserve their

original appearance. Jn this we have been fairly

successful.—Mrs. C. T. Tracy.

[ I would suggest as a general hint, that, in all

such cases as this, the experiments made be fully

set forth in the report, and the best means of

accomplishing the result given for the benefit of

our readers. 'I1ie question is. How can fungi be

preserved so as to preserve their original appear-

711, Glen Falls, N. Y., [A].—Pleasant and in-

structive lectures were given by Professor Wil-

liams during the fall and winter terms on astron-

omy, and during the spring on botany. The work
done by the Chapter was in these lines, with the

addition of a few readings in geology. The tele-

scope was often brought into use, and the names
and positions of the more prominent constella-

tions learned, together with enlarged ideas of the

immensity of space and time, of the distance,

magnitude, and motion of stars. Agassiz's birth-

day was celebrated by a field-day. Tlie number
of meetings held during the year is thirty-two.

We have commenced the year's work with in-

creased interest and attendance, and for our win-

ter's work are to study the practical applications

of natural science as illustrated by the various

industries of our town.— Professor Charles L.

Williams, Pres. ; Frances T. E. Boyd, Sec.

[This report again illustrates the importance of

innnediate contact with the objects of our study

through the senses. Lectures on astronomy are

here wisely used to supplement the constant use

of the telescope. The student sees the moons of

Jupiter with his own eyes, and, after that, is ready
to listen with attention to an account of what

special students with superior instruments have

been able to learn about them. The result is, of

course,
" increased interest and attendance." This

result follows this method as naturally and neces-

sarily as darkness accompanies an eclipse.
—Ed.]

would be, for instance, to have an account of the

minerals found about Athens, in addition to the

fact that the Chapter has been studying thein.

Remember tliat those who read our reports read

for information about the minerals, animals, and

plants quite as much as for news of the Cliapter's

activity.—Ed.]

728, Binghamton, N. Y., [A],—We are now

holding regular meetings on each Friday evening.
We have eight members. We are studying Shaler's

geology, and anticipate a pleasant winter's work.

On March 8 we observed a curious rainbow. At

sunrise the air was very cold, and a great mass of

vapor rose from the river. The sim shining on

this made the bow, or rather caused the prismatic

colors to appear in a periiendicular band. When
the mist had risen to a certain height, it was con-

densed, and fell in a very fine snow, which cov-

ered the ground for some distance on each side of

the river.—Willard N. Clute, Sec.

[ For several years
" 728 " has been one of our

most active Chapters. Although this report con-

tains only one of the observations made during
the year, it will prove more interesting than a

mere statement of the general condition of the

Chapter. It would be a good plan for each Chap-
ter to have an "observation-book" or a box, in

which the members sliould place from day to day
a brief record "of their observations. From the

material thus accumulated the Secretary could

compile a most valuable report at the end of the

year. Any notes of special importance should be

forwarded to the President at once, however, as it is

well to have our notes as fresh as possible.
—Ed.]

713, Athens, O., [A].—Most of our time has

been devoted to the study of the minerals of this

region, and to the study of the anatomy of differ-

ent animals, all of which has been carried on

under the supervision of Professor Morrill. We
have made interesting excursions in search of

specimens. We have six members at present, and

meet in Professor Morrill's recitation-room.—Ben

Cornwall, Pres. ; Murray Dalton, Sec.

[ This Chapter is doing excellent work, to which

this report does scant justice. We recommend to

all Secretaries to give as many details of their

Chapter's work as possible. How interesting it

736, Oilman, 111., [A].
—We have not been idle.

We have enlarged our collections. Our ornitholo-

gists liave made a list of 127 species of birds which

frequent this county. In botany we had a very

good summer's work. Our members have all

increased their private collections. A new mem-

ber, Mr. Bostwick, has joined this section of the

Chapter. He has been for years an enthusiastic

student of plants, and has the finest herbarium

in Iroquois (,'ounty. It numbers 568 specimens,

nearly all of which have been secured within a

radius of ten miles from his home. We have

added to our library "Jordan's Manual of the

Vertebrates," "Dana's Mineralogy," "Orton's

Comparative Zoology," various National and

State reports, and the "Proceedings of the Na-

tional Museum." Wishing the A. A. success and

continued prosperity, we remain, yours truly,

W. A. Crooks, Sec. ;
F. H- Crooks, Pres.

[This wish for the continued prosperity of the

A. A. comes with especial grace from a Chapter
whose excellent work is doing so much to insure

that prosi)erity. The success of the Agassiz Asso-

ciation is nothing but the success of its Chapters,

and no Chapter can in any way increase the gen-
eral prosperity so well as by doing its best in its

own liome field. On the other hand, those Chap-
ters which are most faithful in their own work are

always found to take the deepest interest in the

general welfare of the A. A.—Ed.]

739, I-edyard, Conn., [A].—Although I am left

as tlie sole representative of our Chapter, my
interest in observing nature does not lessen. For

two years I have kept a little book in which to

note the arrival of the flowers and birds in the

spring, and other observations as the seasons pass.

It is interesting to compare the notes of these two

years, and the comparison will be more interesting

the longer the plan is followed. Can anyone tell
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me what this is? I found under cucumber-vines

an eartli-colored bud, perliaps one-quarter of an

inch long, about one-eiglith of an incli in diameter

at tlie top, and tapering downward. A portion of

the top comes off like portulacca, sliowing four

blacliisii seeds. I have learned to distinguish sev-

eral edible mushrooms by means of pictures and

descriptions ; but if anyone wishes to learn, let

him cool£ the mushrooms as he would a steak, and

offer them to a cat. She will eat the "
good

"' ones

as If they were meat.—Mary A. Avery, Sec.

[We shall be surprised if a student so earnest as

to continue her work with unabated interest, even

when all the rest of the Chapter has departed, does

not before long succeed in interesting enough
others of like mind to reorganize a strong society.

This plan of getting the cat to test the edibility of

mushrooms, reminds us of Swiss Family Robin-

son, whose wise father used to test all strange
fruits by presenting them first to the pet monkey.
iJoes it not show that mushrooms may be dis-

uished by their odor?—Ed.]

'41, North Plainfield, X. .J., [A].—Our Chapter
BOW consists of eleven members. Our most inter-

esting and extensive work has been with the differ-

ent kinds of woods, and in mineralogy. In the

former we became familiar with the structure and
uses of the different varieties, and made a collec-

tion of twenty-five specimens. Our work in min-

eralogy has been the determination of specimens
with the aid of Professor Crosby's table. A new
interest in the world about us has certainly been

excited.— Margaret Purdue, I'res. ; Miss C. B.

Claypoole, Sec.

[Yes, the "new interest"' always follows good
work. Now, cannot your Chapter make a com-

plete list of the woods and minerals of Plainfield,
with descriptive notes of the most interesting dis-

coveries?—Eu.]

769, Chester, S. C, [A].—We have finished put-

ting away a lot of algae received in exchange, and
have a number of lichens ready to mount. We
are also adding to our collection of minerals. I

lately found a vermiculite here. It is a more

"golden" mica than I remember to have seen

before.—II. A. Green.

811, Nyack, N. Y., [A].—ITie society numbers

twenty-one active members. Eighteen meetings
have been lield during the year. At the first

meeting of the year we decided that at the first

meeting of every month all members should bring
specimens, and, if possible, give some informa-
tion concerning them. For the second meeting a

"specialist" should be appointed, who should

prepare liimself on some subject of his own selec-

tion, which should be announced in time to give
the members opportunity to study the subject,
that they might be prepared to discuss it. This

plan worked weU and gave some very interesting

meetings. On "specimen nights" there was, of

course, a variety. Our "specialists" gave in-

structive talks on granite, meteorites, mosses,
glass, orchids, pearl oysters, mosaics, limestone,

Indians, Louis Agassiz, the Azores, and the Na-
tional Museum at Washington. The new year has
commenced well, with additions to our member-
ship.—E. Partridge, Sec.

Agassiz established his famous school. ITie

school buildings are still standing, and we have

spent much time wandering over them. Among
the many mottoes and proverbs hung about the

rooms, this one in particular attracted our atten-

tion :
"
Study Nature, not Books."—Fred Slocum,

Sec.

834, Peru, Ind., [B].—We have gained one mem-
ber, and have held sixteen meetings. At our last

meeting J. F. Wittel exhibited some balls of cotton

which he had grown from seed. We are prin-

cipally interested in plants. My own observations

during the summer have already been sent you in

competition for the microscope offered by the

editor of Popular Science News. Since then I

have seen some interesting fungi, which were
luminous at night. The first specimen was ob-

served growing on the tie of a railroad, culvert,

September 11. The second was found October 5,

growing on a decaying beech stump in the woods.

In both cases the weather was rainy, and the

moisture seemed to be an aid if not a condition of

their luminosity.—J. E. Walter, Sec.

849, Boston, Mass., [H].—C1iapter 849 still lives,

and its members are as much interested as ever in

all that pertains to nature and the A. A., and have
made considerable progress in botany, mineralogy,
and geology. We have ten members. One of our

most faithful workers. Miss M. Ella Pitcher, died

during the year, and her loss is deeply felt by us

all. Personally, I have been making an herbarium
and studying botany. With good wishes to the

A. A., Abbie F. Brown, Sec.

821, New Bedford, Mass.—We have devoted our-
selves especially to the study of sea-weeds and
marine plants, and have excellent opportunities
for this work at our home on Cuttyhunk Island,
which is very near Penikese, where Professor

851, Weybridge, England.—This is a "family
Chapter." The ages of our children are nine, eight,
and six. We find formal meetings too dry for so

restless little mortals. Our "rendy-vous" is the

3tun4> of a tree in the woods, alternating with a

foot-stile in the meadow path. This year we have
learned to recognize the notes of the robin, thrush,

chaflinch, jay, and hawk. During the summer we
collected all the different kinds of grasses that

grew wild in the neighborhood, and have now
forty-three varieties. This autumn we are collect-

ing the various nuts and berries. Our "bunga-
low" is in a small avenue of chestnuts, and on

windy nights we are awakened by the rattling of

the chestnuts on the roof as the pods burst and

drop them. We are much interested in the many
kinds of ftr-cones growing here. You may be

interested to know that we live within two min-

utes' walk of the Surrey home of Mr. Hancock,
the great naturalist, who has recently died. We
have spent hours in his garden—a collection of

trees acclimatized from all parts of the world.

Most of his valuable collections are in the New-
castle Museum; but the birds in his house here

are lovely, one case alone being valued at £100.—
E. M. McDowell, Pres.

852, W^illis, Montana.—The work of a "family
Chapter" like ours is less regular, but not less

interesting, than that of an organized society.
All children are students of nature, if allowed to

be so, and directed a very little; and we, the

President and Secretary of Chapter 852, find our-

selves pleasantly reviewing much while listening
to the discoveries of the children, who have found
a new flower, a curious insect, an interesting min-

eral, or, possibly, a "lead." Think of that! You
know mining is "in the air" of Montana. Our
collections and our interest gi-ow apace. Wherever
we may go. Chapter 852 of the A. A. will go with

us, and livfi and flourish.—F. A. Reynolds, Sec.

[ These little "
family Chapters

" are among the

very best branches of the .\gassiz Association.

What better means can any father and mother

adopt of keeping their children with them in per-

son and in spirit, than to unite thus with them in

the daily study and observation of nature?—Eu.]

880, Grand Rapids, Mich.—We spent our sum-
mer on Mackinac Island, where many interesting
observations were made and many valuable speci-

mens taken. Here 139 species of birds, seven

mammals, and eight reptiles were recorded. Bird

migration began August 6, but it was not until the

9th that birds became common. Wilson's black-

capped warblers first appeared August 24. On
the 25th they were abundant, and, in reduced

numbers, were seen until September 6. Two
Connecticut warblers and an olive-sided flycatcher
were taken. Nine Cape May warblers were also

captured. In the early morning of September 6

the warblers appeared in immense numbers, thou-

sands of them feeding along the edge of the bluff,

and covering the bushes in one continuous flock.

All the birds were moving restlessly, and every
now and then three or four would rise up nervously,

circling high over head, uttering loud calls, and

settling reluctantly down again. After breakfast,
much to our surprise, all excepting a few strag-

glers were gone. Fifty diflerent species were

observed. That afternoon gulls and terns were

abundant, and we succeeded in taking one.—
Gilbert White, Sec.

[We commend this excellent report to the atten-

tion of all our Chapters, as an illustration of the

interest that attaclies to a simple relation of de-

tails, as opposed to mere general statements.—Ed.]

882, Bedford, N. Y., [A] .-Sickness and death

among the families of members prevented our

meetings during the winter of 1889-90, but we

began to hold them again with renewed courage
on April 7. Our meetings have been very inter-

esting. We have been able by economy to keep a

small balance in our treasury. Living specimens
from stagnant water have been shown, one of

them being identified as the larva of a gnat. Some
unfamiliar spider cocoons were kindly identified

for us by Mr. H. F. Bassett, of Waterbury, Conn.

Specimens of native ferns, pressed plants, a few

moths, some pretty galls,
—Bodites bicolor,

—and
minerals have been added to our collection. A
number of specimens of woods have been kindly

prepared and presented to us by Dr. W. M. Rams-

dell, of Brooklyn, N. Y. Papers have been read

on "The Culture of Bacteria," "Spiders," "Hy-
giene,"

" Water Crowfoot,"
" Music Among Ani-

mals," "Northern Flora," and "Fruits." Three
new members have been added. On the whole,
we feel hopeful for the future of our society, and
feel that we have been benefitted by the efforts

we have made to obtain a closer insight into the

wonders and mysteries of nature.— Eloise E.

Luquer, Sec.

883, North Weare, N. H., (
" Chestnut Hill " ) .—

This "family Chapter" was formed on New
Year's Day, 1890, with four members. Most of

us are specially interested in botany, having for-

merly belonged to a botanical society. We are

preparing an herbarium. Among our flowers are

two somewhat rare in New England—the Bhodo-
dendrum maximum and the Cypripedium spectabile.

One member, who is specially interested in spiders,
noticed one species at work in this way : Having
the radiating guy-ropes fixed, they began at the

center to make a light staging, the lines being
nearly an inch apart. Then they began at the
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outside and made the sticky lines from one-eightli

to one-fourth of an inch apart, taking down the

circular staging as they worked. They do their

work in the early morning. He also stated that at

one time he saw a great number of spiders" webs

floating on the breeze, which was slight. On one

of them he thought he saw a spider passing at

good speed. He saw a spider start from a hay-

rack, nearly horizontally, "with incredible ease

and rapidity." One member has commenced the

Guttenberg course of mineralogy. Another is

specially interested in bii-ds. Tlirough the editor

of "
Ornithology

"
in the Observer, a bird that has

been a puzzle for years has been named—the olive-

tided flycatcher.
—Henry Osborne, Pres. ; Lucy P.

Osborne, Sec.

it will be found that a number of works have been

published giving excellent information upon all

such topics ; and, among other means, I would
advise your correspondent to try that also.

Sincerely yours,
R. W. Shufeldt.

Takoma Park, D. C.

SOME OF THE METHODS OF TRAPPING
SMAEL MAMMALS.

In your September issue I read the letter from

Mr. W. Sheraton, stating the diflSculty he met
with in securing small mammals for his studies.

Having had no little experience in collecting the

forms he mentions, it is possible I can at least add

a word or two to the replies I trust his letter will

call out. Perhaps of all the smaller mammals,
none are more difficult to capture than the shrews

;

and I am indebted to Dr. George E. Dobson, F. R. S.,

of the medical department of the British Army, a

preeminent authority on the Soricidce, for an excel-

lent means of taking them. One must carefully

study the brooks, runs, and water-ways of the

region wherein he is collecting, for in such places

the shrews, when present, are sure to be found.

Often the little paths they make will be found

along the edge of the streamlet or marsh-way.
Now in the middle of several of these we must

dig an excavation of sufficient depth to sink a

large, wide-mouthed bottle, in such a way that the

rim of the mouth just comes up to the level of the

ground. Into this pitfall your shrews are sure to

tumble, sooner or later, and you have them in the

bottle at your mercy in the morning. Bats I have

best captured by means of a hand-net, with large

hoop and fine mesh. I have taken half a dozen in

an hour or more in this way on the edge of the

forest, with a lantern hung in a suitable situation

on a tree. Of course if you can find their hiding

places during the day,
—as barns, caves, or hollow

trees,
—you can often make a splendid capture.

A collector of mine in New Orleans, several years

ago, thus secured me some thirty specimens of a

rare bat in a few moment*. They were packed

closely together under the eaves of a building.

Moles I have often taken by patiently ripping up
their superficial burrows, and running them to

their termination, where the occupant was finally

secured. It is a great thing to be continually in

the forest and about the haunts of the animals

you desire. In the case of mice, I have taken

many a one by suddenly pouncing on his neat,

with both hands gloved, and thus having him

within my grasp. In the case of woodchucks and

other small rodentia, the shot-gun and small-calibre

rifle are not to be despised, nor are flgure-of-four

dead-falls and toothed steel traps. Sometimes bur-

rows are of such a nature, and water being avail-

able, that the occupants can be easily drowned

out. •! have often secured prairie dogs {Cynomis),

badgers, and various species of gophers in this

manner. In Forest anU Stream, under the article

"Badger," several years ago, I described an ad-

mirable Indian trap for that animal, and one that

proves very successful.

By consulting the lists of books of the larger

publishing houses of this country and England,
or communicating with the publishers themselves,

PRESS NOTICES OF OUR CHAPTERS.
We clip the following from the Buffalo Express

of January 9, and shall be pleased to receive simi-

lar clippings whenever they may appear:

AGASSIZ ASSOCIATION'S ANNUAL.
The annual meeting of the Agassiz Association [Chapter

1321 was held at the Buffalo Library Building last night.

Several reports were read, showing that there had been

considerable activity on the part of the members during
the year. The Chapter Is In a prosperous condition, thanks

to the fostering care of the Buffalo Society of Natural Sci-

ences, toward which the members feel much gratitude.

The cabinet In the room occupied by the Association is

filled to overflowing with rare and valuable specimens,
collected by the members, and are neatly preserved. A
special feature of the work mapped out for the coming year
is a study of the formation of the boulders found In this

vicinity.

The following officers were elected : Edward J. Weber,

President; Edward W. Donnigan, Vice-President; Henry
C. Gram, Jr., Treasurer; Richard F. Morgan, Secretary.

its, nest, etc., but have not had time. Its larva-

en so—of which I found a few specimens, as 1

8iipi)ose, along the course of its work—is of a

diiik gray, covered with hairs of difTerent colors

ami lengths. I forgot to say that the end of the

abdomen is bluntly rounded, without tapering as

in otbfr insects. I shall be much obliged It you
or any member of your useful Association can

tell me the name of this, to me, new and strange
insect.—AV. S. Ryland, Russellville, Ky.

«•

The I'ecord of our CTiapters, as given in the pre-

ceding columns, is highly gratifying, and shows

that the Agassiz Association is keeping well up to

its high standard. All who are interested in this

work, and all who would like to help interest their

young friends in similar studies, are cordially in-

vited to join us. Illustrated circulars will be sent

free on application.

The following Chapters desire to be added to

the roll of those agreeing to reply to all corre-

spondents until further notice :

909, Brooklyn, N. T., (P); O. Doerfllnger, Secretary,
85 Lafayette Ave.

83, Canaan, Conn., (A). On mineralogy, ornithology,

botany, and geology. J. S. Adams, Secretary.

,. i-

ORIGINAL OBSERVATIONS.

267. Local Names for the Peanut. [See

Note 265.]
—Before the late war, I was always

familiar with the name "goober" for peanut,

used by our negroes in the low country, i. e., the

coast. "Goober" is a corruption of "ineouba";
another name for it is "Angola pea." I think

your member, Mr. James, will find "ineouba" in

some work on botany. You can easily see how
"ineouba" can be changed to "couba," "gooba,"

"goober."—E. E. J.

268. Probably Termes Flavipes, Our Only
White Ant.—Though not a member of the Agas-
siz Association, I wish to mention the discovery

of an insect I have never before seen, and one of

which I can find no description. I can give no

minute account of its structure, hut will say that

it is of a pearl}- gray, has a soft-skinned body,

cylindrical abdomen, and short thorax, and, from

the flexibility of its head, the two seem to be

separate. Its motions are rapid and skillful. It

is somewhat like an ant in its actions, though not

so brisk and strong, but smooth and gliding. Its

most remarkable peculiarity, however, is the fact

that it builds upon the tree boxes in front of our

house—which are of rough poplar boards—a cov-

ered way, (in some places one-quarter of an inch,

in some several inches broad), of grains of sand

mixed with clay, running them upward from the

ground, and sometimes branching them. This it

does from within and below, coming to the open

upper edge and building rapidly by depositing a

grain at a time with a quick, adroit motion of its

flexible head. This it does apparently in a fear of

discovery and in much haste. It seems to prepare

the way for its work by cleaning off the fibrous,

weatherbeaten surface of the wood, making a very

smooth floor for its covered way. I suspect that

it gathers this for food or to line its nest. I had

intended to make further observations of its hab-

Ancient Chinese Miners in India.—An in-

teresting discovery has been made on the Harn-

iialli gold mine in the Mysore, says the Indian

Engineer. While sinking the main shaft the work-

men broke into an old shaft, dug perhaps a thou-

sand years or more ago. There were found min-
'

ing implements of various kinds used by the

ancient workers. It is supposed the workings
were made by Chinese, of whose presence in

Mysore there is unmistakable evidence. The

tools found are said to be very like those used by
the Chinese and unlike anything known to be used

by Hindus.

Some New Discoveries have been made at

Pompeii, near the Stabiana Gate, and a description

is given of tliem. Nature states that three bodies

were found, two being those of men and the third

that of a woman. Not far from the resting-place

of these bodies was tlie trunk of a tree, three meters

in height and measuring forty centimeters in

diameter. This tree, together with its fruits that

were found witli it, having been examined by the

professor of botany, M. Pasquale, who finds in it

a variety of Laurtis nohilis. By means of the

fruits, since they come to nuiturity in the autumn,

he concludes that the eruption did not take place

in August, but in November.

Fluorspar for Optical Instruments.—In a

paper read before the British Association, Pro-

fessor Silvanus Tliompson dwells upon the re-

markable advantages that colorless fluorspar,

which is unfortunately much rarerth.an i.s generally

thought, oft'era for optical instruments
;
the merit

of liaving discovered its low dispersive power and

other peculiarities belonging to Doctor Abbe.

Professor Tliompson has utilized auch fluorspar

for direct vision polariscopea by comt)ining two

outside pi-isms of fluorspar with one of Iceland

spar between, and also dense flints with fluorspars.

Such instruments are very convenient f6r an ex-

amination into dispersion and polarization.

Now is the time for each Chapter and each

member to do his utmost toward extending the

circulation of our official paper, Popular Science

News.
»»

Complete files of the Popular Science News
for 1890 will be mailed to any address for seventy-

five cents each.

**

Reports from the Third Century (Chapters

201-.S00) should reach the President by March 1.

I
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Just as the January number of the Popular
Science News was about to be put on the press,

; a fire occurred iu the printing establishment, whicli

[

caused a delay of over a week, some of our suli-

icribers not receiving their copies till the middle

i of the month. Tlie damage was not large, how-

j ever, and, if no other misfortune occurs, the pres-

t ent issue will be mailed at the usual time. Tliis is

tthe third time in the history of the Xews that fii-e

has occurred in its oflices; but, fortunately, in all

I cases there has been little actual loss, although
much delay and annoyance has been caused the

[publishers. **
The many friends of our distinguished contrib-

! utor. Professor Young of I'l-inceton, will be

pleased to learn that he has been awarded the

Janssen prize for 1890, by the French Academy of

Sciences, in recognition of his brilliant discoveries

fin spectroscopy. Professor Young stands iu the

^ foremost rank among astronomers and solar physi-

I
cists, and it is a matter for congratulation that

[the prize was not onlj' awarded to an American
I astronomer, but to one who is so worthy of it in

fevery respect.

In another column will be found the report of

I

Dr. Koch regarding the composition and prepara-

|tion
of his IjTnph. Although somewhat unsatis-

I factory in failing to give the particulars of its

f manufacture, and containing many incomprehensi-

(
ble statements,—probably due to errors in transla-

tion and telegraphic transmission,—it gives a fairly

tgood idea of the nature of the now famous lymph.
kAs has been surmised, the effective substance

fseems to be a product of the organisms of

[tubercle bacilli, and is obtained by extracting it

Iwith glycerine from a nutritive fluid in which
I they have been cultivated for a sufflcieat length of

[time.
It is noticeable that Koch has no definite

explanation to offer, either of the exact chemical

I

nature of the effective ingredient, or the manner
hi which it exerts its remarkable influence upon

I
tuberculous tissue. In fact, the quantity present

[hi the undiluted lymph is so minute—a fraction

Fof one per cent.—that investigations upon these

I points will be attended with unusual difficulties.

E After all, perhaps the most interesting and impor-

I
tant part of his report is found in the couckiding

[sentence, iu which he says that two consumptive
[patients inoculated three months ago have had
Ino return of their symptoms, and are apparently

I
cured. Fuller details, by mail, will be awaited
Iwith interest.

A WORD of commendation should be given to

(Dr. Koch for the eminentlj' scientific way iu which

[his great discovery has been announced to the

[
world. From the moment of his original com-

l^munication to the Berlin Medical Congress last

; summer, when he modestly stated the probability
of the curability of consumption by this means, a

I most tremendous pressure has been brought to

[bear upon him from every side to divulge the

-secret of the remedy; but, realizing the incom-

pleteness of his work, and the dangers attending
the indiscriminate application of such a powerful
and little understood agent, he steadily continued
his investigations until his first results were con-

firmed; and, after a limited but careful experi-

mental proof of the efficacy of the "lymph,'' he

has finally made a free gift of his discoverj- to the

whole woild. To a less high principled man the

temptation to quackery would have been irre-

sistible
;
as it is, this has been confined to writers

for the daily press, and, owing to Koch's wise

silence, they have had little basis of fact for their

sensational articles, and have been compelled to

confine themselves almost entirely to the imagina-
tion.

But bacteriological science is not only occupied
HI curing disease, for in destroying the lower

forms of life it may also prove of great benefit to

mankind. It is stated that Professor Snow, the

State Entomologist of Kansas, has successfully
introduced a contagious disease among the chinch

bugs which infest the grain fields of that State, by
placing previously inoculated bugs iu the fields

among the healthy ones. It is claimed that the

bugs in these fields were exterminated, and the

farmers declare that their crops were thus saved

from destruction. If this method of destroying
this devastating insect proves successful on a

large scale, it will be of the greatest economical

importance—especially as it includes the proba-

bility of the destruction of other pests by a similar

method.

A CORRESPONDENT at Akron, Ohio, sends us an

account of a sad accident, caused by the light
dresses of several young ladies accidentally taking
fire during some Christmas festivities in that citj',

by which two were fatally, and several others

seriously burned. The danger arising from the

high inflammability of light cotton and linen

clothing has led to manj' attempts to render it

incombustible by treatuig it with certain chemi-

cals. Among the best of these is the salt known
as tungstate of soda ; and, on receipt of our cor-

respondent's letter, we made some practical ex-

periments with it. We found that when cloth,

cotton wool, and similar substances were soaked

in a strong solution of this salt and dried, tliey

could be placed in contact with fire without burst-

ing into flame. The material charred and smoul-

dered away, but there was no blaze, and the fire

could be easily and quickly extinguished. The

appearance of the treated cloth was unaltered,

and, if necessary, it could be starched and ironed,

although, of course, washing the cloth would re-

move the salt. Tungstate of soda is comparatively

inexpensive, and in cases where there is danger of

clothing taking fire it can be used in this way to

great advantage.

The application of the stereoscopic principle to

magic lantern pictures, by which they appear to

stand out from the screen in relief, has been ac-

complished in a most ingenious manner. As is

doubtless known to our readers, iu the ordinary
stereoscope two slightly dissimilar pictures are

combined into one by means of properly formed
lenses. In the magic lantern projection two lan-

terns are used, and the two pictures thrown upon
the screen so that they will be superposed upon
each other, as in the familiar dissolving views, the

only dift'erence being that in one lantern a green

light is used and in the other a red. These colors

being complementary to each other, the combined

images on the screen appear to be of the usual

white color. But if, now, the spectator places
before one eye a piece of red glass, and before the

other a green one, the combined pictures on the

screen are separated, each eye seeing a difl'erent

one corresponding to the color of the glass before

it. But, by a well-known law of vision, the two

separate and slightly differing images are re-com-

bined by the eyes, and only one image is perceived,

but iu relief, the same as when looking through a

stereoscope. The efli?ct is said to be surprising,

and the only disadvantage of the method Is that

when the pictures are shown to a large audience,

each spectator must be provided with a pair of

spectacles fitted with glasses of the proper tints.

We recently noticed in a restaurant that the

wires from which an incandescent electric light

was suspended were completely encrusted with

dead files. The proprietor said that although they
were constantly removed, they continually gath-
ered there, contact with the wire apparently prov-

ing fatal to every fly that touched it. The wings
of every fly were outspread, as if death had oc-

curred instantaneously at the moment of reaching
the wire. It hardlj^ seems possible that a current

of such low intensity passing through an insulated

wire could destroy even so small an animal as a

fly ; but such seems to be the case, and we oft'er

the suggestion freely to any ingenious inventor

who may wish to devise a patent electrical fly-

catcher.

The persistency of old superstitions is shown

bj' an item which has been going the rounds of

the papers, stating that the department of justice
of Canada has decided to purchase a newly pa-
tented photographic apparatus, which will enable

a copy to be taken of the image in the retina of

the eye of a dead person. This is regarded as

very important, especiallj' in cases where there is

no other clue to the pei'petrator of the murder.

The idea that the retina of a dead person retains

the image of the last object looked upon is an old

one, but has no foundation whatever in fact ; and

the only image that could be photographed under

such conditions would be the reflection of sur-

rounding olijects, which would, very likely, include

tlie operator himself. We hope, for the credit of

the common sense of our Canadian friends, that

the statement is an incorrect one.

Garnier has obtained a chrome blue by melting

together, in a lined crucible : Potassium chromate,
48.64 grammes ; fluor-spar, 65.0 grammes ; silica,

157.0 grammes, 'i'he product is a glass of a fine

blue, surrounded with a thin layer of metallic

chromium, which is capable of being detached.

Red, yellow, and green compounds of chromium
have hitherto been known, and this last discovery

completes the scale of colors, and shows that the

metal well deserves its name.

ARTIFICIAL RUBIES.

In our issue for June, 1888, we chronicled the

success of two French chemists, MM. Fremy and

Verneuil, in artificially producing rubies pre-

cisely similar iu color and chemical composition
to the natural stones.

On the 10th of last November the same chemists

announced to the Paris Academy of Science that

they had succeeded in preparing much finer stones,
which were of a size sufficiently large to be set in

jewelry, as shown by certain specimens illustrated

in Fig. 1. As these rubies are precisely identical

with the valuable natural stones, it is a delicate

question as to how they should be valued com-

mercially, as the only difference between them is

that analogous to natural ice, and that produced
by a freezing-machine.

llie natural ruby is simply crystallized corun-

dum, or oxide of aluminium (ALjO,), with a trace

of coloring-matter, probably chromium. The
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rubies originally produced by the Fieiich chemists

were made by heating to re(]ness onlinary alumina

containing a little bithi-omate of potash w ith cer-

tain fluorides, particularly fluoride of barium.

The only difference in their latest mode of pro-

cedure is that the mixture rendered allialine with

potassium bicarbonate, and the mingling of the

components purposely left imperfect so that the

combination should take place between the vola-

tilized elements, and the crystals could grow by

.5>%1^^V\

Fig. 1.

"
feeding,'" as is done with crystals by the wet

process. Another difference is in the manipula-

tion. Instead of using a gas furnace, they were

enabled, through the courtesy of MM. Appert, the

glass manufacturers, to l<eep large crucibles con-

stantly heated for one weeli at a temperature of

2,400° F. In this manner batches of six pounds
were obtained out of ten-pound charges.

Flg.p.

After the process is completed, the rubies are

found adhering to the sides of the crucible (Fig.

2) in a crust of gangue nearly one inch thick, from

which they can be readily removed by simple rub-

bing. Tlie largest rubies thus far obtained weigh
75 milligrammes

—about one and a quarter grains,

or one-third of a karat. Their crystalline form,

hardness, and physical characteristics were in

every way identical with the natural stones.

As is well known, the sapphire is chemically the

same stone as the ruby, only differing from it by

its bi-illiant blue tint, which has heretofore been

supposed to be due to a trace of cobalt, copper, or

some other metallic oxide giving that color. It

was found, howevei', in these experiments, that

blue rubies, or sappliires,- were produced in the

same crucible as the red ones, although in much
smaller numbers; and in one case a crystal was
red on one side and blue on the other. It is thus

probable that the ruby and sapphire both owe
their brilliant colors to the same metals-—possibly
chromium in different stages of oxidation.

'I'he accompanying illustrations are reproduced
from La Nature.

AX EXTRAORDINARY PROJECT.
TiiK success of the Eiffel Tower at the recent

Palis Exposition has developed a craze for novel

and audacious engineering feats, with the idea of

eclipsing that remarkable structure. The latest

project in this direction is that of a French engi-

neer, M. (iAiiuON, who proposes to build a conical-

shaped carriage, sufficiently large to contain fifteen

(jeisons, and, iiaving erected a tower one thousand

or more feet in height, to allow- the carriage to

drop from the top into a funnel-shaped reservoir

of water, whicli, it is expected, will bring the car-

riage slowly to rest without shock or damage to

itself or its passengers.

Fig. 1.

A heavy body falling from a height of a thou-

sand feet would attain a velocity of over two hun-

dred feet per second before reaching the ground.
This is much more than twice as fast as the swift-

est railroad train. The details of M. Garron's

scheme are shown in the illustrations. Tlie cone-

shaped carriage is shown in Fig. 1. The passen-

ger compartment is in the upper portion (Fig. 2),

while the lower part is composed of a nest of

concentric steel cones, which are intended to

strengthen the carriage and prevent any undue

compression of the air in the interior when it is

forced into tlie well beneath the water. The pas-

sengers are comfortably seated in easy chairs,

and, according to the author of the scheme,
" the

rapid vertical fall will be a source of physiological

emotions which, with many persons, will be very

vividly appreciated."

It is claimed that the mathematical conditions

governing the fall of such a carriage from a great

height have been carefully worked out, and that

the project is a perfectly safe and practical one,

worthy the attention of the managers of the com-

ing exhibition at Chicago. We are afraid, how-

ever, that even the oflfer of a free pass over this

aerial road would not tempt many persons to

undertake the journey, unless a few of those

cranks who delight in risking their worthless

Fig. i.

lives might be induced to make a "trial trip." It

would probably not be any more dangerous than

going through the Niagara rapids in a barrel, as

several persons have safely done
;
but the possi-

bilities of the carri.age failing to drop directly into

the well are too great to ever make the project a

popular one, and we are of the opinion that the

scheme will not be practically realized until

another century at least.

.Assuming that the idea could be practically car-

ried out, it is an interesting question what would

be the effect produced upon the passengers in the

car. When riding at night over a smooth railroad

one is often almost unconscious of the motion, and

aeronauts say that they have absolutely no per-

ception of the motion of the balloon. It is most

probable that the fifteen passengers shut up iA

Garron's car, with no communication with the

outside light or air, would be entirely unconscious

of the journey, and would have no "physiological
emotions "

whatever, beyond a slight shock at the

commencement of the journey and—let us hope—
a not much more violent one at its aqueous ter-

mination.

[Special Correspondence of Popular Science News.]

PARLS LETTER.

The Koch method for the treatment of tubercu-

losis is, as might be expected, the topic of the

moment. If some journalists of the extra-radical

and extra-silly type—-such are always to be found
—are excepted, it must be recognized that the

whole scientific press and the larger part of the

daily one, all serious organs included, have hailed

Koch's discovery with the utmost satisfaction.
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Personally, Koch is known to be an indefatigal)le

worker and a conscientious one, and he has won
for himself the honor he enjoys. But many
Frenchmen—although they do know that, after

all, Koch is only a pupil of Pasteur's, and that all

future discoveries in the matter of infectious dis-

eases must be in part ascribed to Pasteur, who

opened the ways, literally
—

regret that the dis-

covery has not been made in France, nie Pasteur

Institute does not seem to liave done anything on

the subject, although it is rumored that important
facts will be made known at some time: and,

worse yet, that (Euvre de la Tuherculose. for which

[M. Verneuil has been of late years gathering sub-

Bcriptions, and making a tremendous noise in

jrder to make people believe that lie and his

riends meant real business
;
that (Euvre, praised

land lauded everywhere, has not accomplished the

lightest work, and has only been the agency for

the publication of some volumes of memoirs,—
aostly clinical, generally not v.aluable,

—in which

Ithe experimental method is as much ignored as it

jmust have been in Noah's epoch. This is most

lunfortunate, and in scientific circles comments on

ithe sterility of V^erneuil's enterprise are hard, but

Ideserved. Now that the Koch medicine has been

Flor some time iu use in the hospitals, where some
eminent physicians have been able to try it,—
through Koch's courtesy,

—the general opinion,

very sanguine at the beginning,
—

hyper-sanguine,
if 1 am allowed to coin the word,—is much more

sedate. Of course 1 speak only of the pliysicians'

opinions, and of tliose who have tried the ettects

of the lymph. 'I'heir opinion is, that a good deal

must be done before any definite conclusion may
be obtained; and they generally advise their pa-
tients not to ask for lymph injections. 'J'he first

enthusiasm— which was exaggerated— is much

abated, and it is felt that the remedy is not what
it was expected to be. It may, however, be less,

and for all that remain a valuable ac<xuisition,

even if it does not cure or inhibit tuberculosis

uuder any or all forms. Time will tell. In the

meanwhile, two French physicians, MM. Ileri-

court and ('. Richet, have made known the results

of interesting experiments of anti-tuberculous vac-

cination on animals, by two ditTerent processes :

injection of heated cultures, and of dog's blood

(on rabbits). The details of the experiments are

to be found in the proceedings of the Societe de

Biolugie for November and December.
The lack of criticism of some so-called men of

letters and journalists is something astounding.
The Petit Journal, the most popular paper in

France, and the Nouvelle Berue—which is edited

by Madame .Juliette Adam, who writes on politics

and believes she is tlie best adviser of the Ministry
of Foreign Aft'airs on exterior politics generally—
l)otli concur in giving their highest praise to a

quack recently arrived in Paris, who cures tuber-

culosis with grass juice and bottled electricity (of
five sorts and prices, of course), and who has

hardly time for sleeping or eating, and none for

the remainder of the human functions, on account
of the throng of patients. Human foolery is an

unending source of surprise, and of philosophical
reflections on the probable condition of some
human brains.

I cannot quit the topic of microbes without

informing you that a big book has been recently

published on the Microbes de la Bouche, by Dr. '111.

David, and am confident that it will make our
readers happy to hear that our moutli and alimen-

tary canal are the "paradise of microbes," and
that among the " flora of the mouth,''—as this

poetical dentist hag it,
—which contains certainly

some hundred species, many are most dangerous.

and are lying in wait for an opportunity of

pouncing upon the patient. M. Verneuil has

called this a state of "latent microbism"—a pair

of new words to cover old facts. Among the

pathogenetic microbes waiting for an opportunity
with unfailing and unending patience, we notice

those of pneumonia, of tuberculosis, of diphthe-

ria, etc. It is a pleasant sensation to feel that

one is living with such admirable creatures, pro-

viding them with heat, food, lodgings, etc. ; that

"latent microbism" is merelj' latent death!

For some years agricultural matters have been

the subject of great care in France, and many are

the men who endeavor to develop agriculture.

This is one of the reasons of the publication, by
the Hachette firm, in Paris, of a splendid Diction-

naire d'Agriculture, which is now nearly com-

pleted, in four volumes. It really is, as it claims

to be, a complete agricultural cyclopnedia, and

when it is considered that its contributors are

Sagnier, BaiTal, Risler, de Vilmorin, Delierain,

Duclaun, and some twenty others, one cannot

wonder at its success. This sor. of work is to be

encouraged in all parts of tlie world.

T'here is at present much agitation in all uni-

versity towns in France. 'l"he government intends

to revert in part to the old university system, and

to confer the name of "
University" to the group

of scientific and literary faculties in five or six

towns in F'rance. Who are to be the favored six';'

Lyons and Moutpellier are at the head of the list ;

Nancy and Lille are likely to come after. But for

the two last vacancies a fearful competition is

going on
;
Toulouse howls, Bordeaux despairs,

Marseilles offers heaps of money, Dijon
—the mus-

tanl txiwn—is said to agitate itself, and Grenoble

listens to its death-toll. Many small towns, in

which one or two of either of the four faculties

re(}uired for the new universities are present, are

sure to die out; the students will always prefer a

town fully endowed, and the State really wishes

that only five or six wholly well-equipped uni-

versities should represent higher education in

France. H.

Pa HIS, Dec. 24, 1890.

[Original In Popular Sciencb News.]

SOMETHING ABOUT PEPPEK.

BY ANNA IIINKICHS.

Thk German expression,
" Would he were where

the pepper grows," is indicative of the fact that

the home of this much-used spice is in a region
that is much hotter than ours. In fact, pepper is

transported miles and miles, o'er land and sea, ere

it reaches the Americm table.

Black pepper {Piper nigrum) is native along the

coast of the East Indi<'S ; also in Ceylon, Sumatra,

Borneo, and Java. In these localities, and also

in the West Indies, it is cultivated in enormous

quantities. Being one of the best and most indis-

pensable of spices, its use was already known and

employed by the ancients. Its original Sanskrit

term, "pippali," altered by the Persians into

"pippari," has, with but slight transitions, gone
into all languages. During the time of the

Homans, duty on pepper was exorbitantly high ;

consequently, its use was rendered an expensive

luxury. Even centuries later, after the great
Italian cities of commerce, Venice and Genoa,
assumed almost exclusive monopoly of this trade,

its prices remained exceedingly high. By its

traftic enormous wealth was amassed by the mer-

chants of these and other cities. Duty on this,

almost an article of necessity, remained unreason-

ably high all through the Middle .\ges. Indeed,
its valuation was so great, that in the time of the

money famine (year 1400) it was given and ac-

cepted in lieu of cash. Fortunately, with the

discovery of navigation to the East Indie*, the

price was lowered. Gradually its propagation wag
on the increase. It was transplanted to the West

Indies, and produced in almost incredible quantity.

Nevertheless, the demand was in excess of the

supply. In quantity of export it far outranks

that of any other of the spices. Fully half the

amount of exportation is supplied by the island

of Sumatra. Excluding Europe, China is reputed
to import the greatest quantity of pepper. As it

is needless to repeat, rice is a daily article of sus-

tenance in that country. This general article of

diet they season—and that liberally
—with pep-

per. The same may be said of other inland

countries where rice forms the staple article of

existence.

Pepper, in its natural state,
—that is, the kernel,—is the fruit of a plant of creeping or climbing

habit and of branching growth. It attains a

height of some thirty feet. Its leaves are short-

stemmed, uniform, and pointed. On the immense
East Indian pepper plantations, the young cut-

tings are set out in long rows and trained on

poles. In this particular it bears a striking re-

seml)lance to a hop-field. The plant bears fruit

in its first year, but not to any great extent. It is

most prolific from its fourth to its twentieth year,

during which period the annual yield of a single

plant is from nine to eleven pounds, on the aver-

age. The liarvest season commences as soon as

the uniform little green berries begin to turn red.

They are then plucked and spread out on great

platteri, to dry in the sun's warm rays, or by
means of a slow fire. This treatment causes the

outer shell to shrivel and turn black. White pep-

per is gathered from the same plant as the black,
the distinction being that the former is ground
from the ripe berries, from which the outer black

shell has first been removed. Because of this

thorough maturity of the berry and the absence

of the outer shell, it is much milder than the

black. The strongest species of black pepper is

known as the Piper officinarum. Its fruit, the

berry, is long, having a reddish gray exterior and
a very dark interior, .\nother, not belonging to

the pepper family proper, but coming under the

nightshades (Solaneen), is the Spanish pepper

{Capsicum longum), whose gleaming red fruit is

too familiar to require detailed mention.



28
-—~r- ""TT""- '-"''

POPULAR SCIENCE NEWS. [Kkkkuaky, 1891.

[Specially Obserred for Popular Science News.]

METEOROLOGY FOR DECEMBER, 1890,

WrXTI REVIEAV OF THE YE.\R.

TKMl'ERATLHE.

Average Thermometer.



V(M-. XXV. No. -2.] POPULAR SCIENCE ITEWS. 29

will rapidly diminish until the rings disappear in

the autuiun. Uranus is still in the. constellation

Virgo, rising somewhat before midnight. It is

nearly stationary among the stars, moving first a

little eastward, and then (after P'ebruary 4) mov-

ing westward : but the whole motion Is only about

half the diameter of the moou. Xeptune is in

(juadrature w ith the sun on February 22. It is in

the constellation Taurus, a little west and north

of the group of the llyades.

The Constellations.—The positions given are for

,10 P. M. February 1, 9 P. M. February 15. and 8

[p.
M. February 28. (jemiui Is near the zenith, the

fprincipal stars. Castor and Follux, lieiug a little

south and east. Cauis Minor, with the first niag-

|aitudc star Procyon, is on the meridian to the

Buth
;
and below that is Canis Major, with Sirius,

Jtlie bright<"st of the tixed stars. Cancer is just

ast of tiemini, and Lej is about half-way from

[tlte
easUu-u horizon to the zenith, while Virgo is

just rising in the east. I'rsu Major is high up in

|the northeast, and Bootes is below it on the hori-

|Zon. L'rsa Minor aud l)raco lit' prineii)ally to the

St aud Ijelo-.v the pole star. (Jassiopeia is in the

orthwust, about the same altitude as the pole
tar. .lus, w(^st of tlie zenith is Auriga; below
this and a little to the north of west is Perseus;
ud .Vn<lromi;da is near the horizon, below Per-

eus. Taurus, witli tlie gronjis of I'leiades aud

lyades, is a little south of west, and below it are

Lries and Pisi;es. Orion is about half-way be-

R'eeu 'I'aurus and the southern meridian, tlie

ftrineipal
stars being at a little lower altituile than

hose of Taurus. M.

I.AKV. FoKK.ST, li.i.., .Jan. 4, 1x91.

sulphocyanate of allyl (C^ II5 N C S). It does not
exist as such in the soeil, but is produced by the

decomposition of the potassium myrouate by the
action of water. This volatile oil is a very power-
ful irritant, aud the characteristic properties of
mustard plasters are due to its formation when
the ground seeds are moistened. It has also been

produced synthetically.

I. C. \y., Neir York.—What is the cause of the
corrosive effect ou cloth of the stains of iron rust,

commonly known as iron niouldi'

Ansirrr.—Iron rust, or ferric oxide, (Fe., O,).
slow ly oxidizes cellulose, of which cotton or lineu
cloth is priucipally composed, being at th(! same
time reduced to ferrous oxide (Fe O). The fer-

rous oxide takes up additional oxygen from the

air, aud is ie-<„'onverted to the ferric oxide. The
process is thus practically one of slow combustion,
the iron acting as a carrier of oxygen to the cellu-
lose. A similar corrosive effect is seen around the
heads of rusty nails driven Into wood.

fR'edieiRe aipd ^hfaPFaaQ^.

(^UK.STIUN'S AND ANSVVKIiS.

LKTTKK.S yf inquiry should enclose a two-cent

amp, as well as the name and address of the

^•riter, which will not be published.

Qi;ESTif>.\s regarding the treatment of diseases

iiiuot be answered in this uolamii.

J. II. .1., Te/un.—What reaction ensues when the

hyru^) of iodide of iron is mixed w ith an aiiueous
ttlutioa of ohlorate of potash : Free iodine appears
» be formed.

-•iMsicf-r.—The r(factioii is undoubtedly one of
nidation, the irou being changed to the ferric
auditlou. The follow iug toniiula will illustrate
he probable reaction : 2Fe I -|- K CI O,,

=
Fe.^ (),, -\-

'Cl -|- I — 1. There are probalily other reactions
the mixture, and you will doubtless find that

kydriodic acid is formed to a small amount.

IN(ji IHKK. Cleveland.—How is it possible for
neteors to become heated by friction when pass-
ng through the atmosphere^ A cannon ball does

liiot have its temperature perceptibly laised by
limilar means.

Answer.— The speed with winch the bodies
Tiuown as ineteors enter and pass through the
atmosptiere is so much in excess of that of a can-
non l>all that there is no comparison between the
two bodies. A piece of iron may be heated by
pounding it ou an anvil, and the atmosphere acts
like an anvil to the extra-terrestrial bodies which
enter it. It can l)e shown by a mathematical cal-
culation that the speeil of the meteorite and the
resistance of the atmosphere are sufficient to pro-
<Iuce the degree of heat observed. Still, as you
suggest, the heating is for a very brief time, "and
the larger specimens show the efl'ects of fusion, or
Incandescence, onlj' superficially.

W. S. R., Illinois.—Is the iriitating property of
mustard due to the oil of the seeds or to some
other chemical substance?

Anstoer.— Mustard seeds contain a substauce
which is a true fixed oil, being a combination of
glycerine with fatty acids, aiid is as bland and
mild as any vegiitahle oil. It is extracted from
the seeds by pressure, aiid from the residue w hich
remains the volatile oil of mustard is obtained by
diatillattou with water. ITiis is chemically an i»cj-

LITEKAKV N'O'J'ES.

Insecta. bv Alphens Hyatt and .1. M. Arms. 1>. C.
Heath & Co., Boston. Price, .$1.00.

This interesting little work is exactly what
every student and lover of nature needs to guide
him in his studies of the countless forms of com-
mon animals comprised imder the general name of
iusects. All the various species and varieties are

fully described and beautifully illustrated, while a

thousand interesting facts are given concerning
their structure, life, and habits. No better book
can be found for those <'liapters of the Agassiz
Association devoted to the study of natural his-

tory.

Inorganic Chemislry : Theoretical aud J^raetical, by
William dago, F. C. S. Longmans, (ireen & ( 'o!,
New York.

This work is published as a "maniuil for ad-
vanced students," but it .seems equally well adap-
ted for beginners in chemistry who intend to

pursue their studies beyond the usual elementary
course. The arrangement and treatment of the

subject is most excellent, and includes the most
recent adv.inces and discoveries in the science.
Tlie work is worthy the attention and favorable
consideration of both teachers and students of
chemistry.

Greek for BeyinHeri), (ijl.OO), by Kdward U. Coy,
.M.A., is a recent publication of the .\merican
Book Company, of New York, aud is equally val-
uable with Us previous Issues of educallonal' text-
books.

Messrs. Funk it Wagnalls, of New York, are
about to pulilish a new single-volume Standard
Dictionary of the Ewjlish Language -whiiih willcora-

I)rise many new and valuable features. Full in-
formation regarding it can be obtained by address-

ing the publishers.

The Anurican Annual of Photography and Photo-

graphic Times Almanac should be in the possession
of every photographer, both professional and ama-
teur. 'I'he large amount of useful information
and numberless practical hints which it contains
are agreeably supplemented by many beautifid
ami .artistic photo-gravures froin the negatives of
the most celebrated .artists. Published bj' the
Scovill & Adams Company, New York. Price, 50
cents.

Lee & Shepard, of Boston, liave favored us with
the All Around the Year Calendar, which is one of
the daintiest and prettiest ever published. The
calendar for each month is embellished with a
vmlque and beautiful drawing, the whole forming
a pleasant souvenir of the year 1891.

Pamphlets, etc., received: TTie Climate of the
Eastern Shore of Maryland, by C. W. ( bancellor,
M. D. ; Ahnormal Intra-Thoracic Air Pressures and
Their Treatment. l)y Charles Deuison, JI. D. ; Be-
pnrt upon Coke Iron Manufactures for the City of
Marquette, Mich. ; and the various Reports of the
Uiiitcd StBtea i^bverument departments;

THE COMPOSITION OF KOCH'S LYMPH.
\Vk make the following selections from Dr.

Koclfs original report as cabled to this country :

Two months ago 1 published the results of my
experiments with the new remedy for tubercu-

losis, since w hicli time many physicians who re-

ceivisd the preparation have been enabled to

become acquainted with its properties through
their own experiments. So far as I have been

able to review the statements published and the

commuications received by letter, my predictions
have been fully aud completely confirmed. The

general consensus of opinion is, that the remedy
has a specific action upon tid)ercular tissues, and

is, therefore. iii)plicable :is a very delicate and

sure reagent for discovering latent, and diagnosing
doubtful tuberculous processes. Regarding the

curative cttects of the remedy, most reports agree

that, despite the comparatively short duration of

its ai)plication, many patients have shown more
or less pronounced improvement. It has been

affirmed tliat in not a few cases, even a cure has

been established. Standing (juite by itself is the

assertion that the remedy may not only be dan-

gerous in cases which have advanced too far,—a

fact which may forthwith be conceded,—but also

that it actually promotes the tuberculous process,

being iherefon.' injurious.

During the past six W(-t'ks I inysidf have had

opportunity to biing togetlicr further experience.s

touching till' curative eft'ects and diagnostic appli-

cation of the remedy in the cases of about out-

himdred and fifty sufl"erers from tuberculosis td'

the most varied types in this city and in thi«

Moabit Hospital. I can only say that everything
I have latterl ,• seen accords with my previous ob-

servations. There lias been nothing to modify in

what I before reported. As long as it was only a

(piestion of proving the accuracy of my indio.t"

tions. it was needless for anyone to know what the

remedy contained or whence it was derived. On
the contrary, subsequent testing would neoessa--

rily be more unbiassed the legs people knew of

the remedy Itself. Now, after siifiicleut confirm-

atory testing, tlie Inipoitance of the remedy is

proved, my next task Is to extend my study of

the remedy beyond the field where it has hitherto

been applied, and. if possible, lo apjily the prin-

ciple underlying the discovery to other diseases.

This task naturally demands a full knowledge
of the remedy. I therefore consider that the tune

has arrived when the re(juisite Indications in this

direction shall be madcs This is done in what
follows.

Before going into the remedy itself, I deem it

necessary for the better understanding of its mode
of operation to state briefiy the way by which I

arrived at the discovery. If a healthy guinea-pig
be inoculated with the pure cultivation of German
Kultur of tubercle bacilli, the wound caused by
the inoculation mostly closes over with a sticky

matter, and appeai-s, in its early days, to heal.

Only after ten to fourteen days a hard nodule pre-
sents Itself, which, soon breaking, forms an ulcer-

ating sore, which continues until the animal dies.

Quite a different condition of things occur when a

guinea-pig already suffering from tuberculosis Is

inoculated. An animal successfully inoculated

from four to six weeks before is best adapted for

this purpose. In such an animal the small inden-

tation assumes the same sticky covering at the

beginning, but no nodule forms. On the contrary,
on the day following, or the second day after the

iuo«ulatloQ, the place where the lyuj^ UW-""^
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shows a strange change. It becomes hard and

assumes a darker coloring, which is not confined

to the inoculation spot, but spreads to the neigh-

boring parts until it attains a diameter of from
0.05 to 1 ctni.

In a few days it becomes more and more mani-

fest that the slsin thus changed is necrotic, finally

falling off", leaving a flat ulceration which usually
heals rapidly and permanently without any in-

volvement of the adjacent lymphatic glands.
Thus the injected tubercular bacilli quite diflfer-

ently affect the skin of a healthy guinea-pig, from
one affected with tuberculosis. This effect is not

exclusively produced with living tubercular ba-

cilli, but is also observed with the dead bacilli, the

result being the same whether, as I discovered by
experiments at the outset, the bacilli are killed by
a somewhat prolonged application of a low tem-

perature, or boiling heat, or by means of certain

chemicals. This peculiar fact I followed up in all

directions and this furthur result was obtained—
that killed pure cultivations of tubercular bacilli,

after rinsing in water, might be injected in great

quantities under healthy guinea-pig's skin without

anything occurring beyond local suppuration.
Such injections belong to the simplest and surest

means of producing suppuration free from living

bacteria.

Tuberculous guinea-pigs, on the other hand, are

killed by the injection of very small quantities of

such diluted cultivations. In fact, within six to

forty-eight hours, according to the strength of the

dose, an injection which is not sufficient to pro-
duce the death of the animal, may cause extended

necrosis to the skin in the vicinity of the place of

injection. If the dilution is still further diluted

until it is scarcely visibly clouded, the animals in-

oculated remain alive, and a noticeable improve-
ment in their condition soon supervenes. If the

injections are continued at intervals of from one

to two days, the ulcerating inoculation wound be-

comes smaller and finally scars over, which other-

wise it never does ; the size of the sw ollen lym-
phatic glands is reduced, the body becomes better

nourished, and the morbid process ceases, unless

it has gone too far, in which case the animal

perishes from exhaustion. By this means the

basis of a curative process against tuberculosis

was established.

Against the practical application of such dilu-

tions of dead tubercle bacilli, there presented it-

self the fact that the tubercle bacilli are not ab-

sorbed at the inoculation points, nor do they

disappear in another way, l)ut for a long time re-

main uuelianged, and engender gn^ater or smaller

suppurative foci. Anything, therefore, intended

to exercise a healing effect on the tuberculous

process, must be a soluble substance which would
be liberated to a certain extent t)y the fluids of the

bodj' floating around the tut)ercle bacilli, and be

ti-ausferred in a fairly rapid manner to the juices
of the body ; while the substance producing sup-

piiration apparently remains behind in the tuber-

cular bacilli, or dissolves but very slowly. The

only important point was, tlierefore, to induce

outside the body the process going on inside, if

possible, and to extract from the tubercular bacilli

alone, the curative substance. This demanded
time and toil, until I flually succeded, with the aid

of a forty to fifty per cent, solution of glycerine,
in obtaining an effective substance from the tuber-

cular bacilli. With the fluid so obtained I made
further experiments on animals, and finally on

human beings. These fluids were given to other

physicians to enable them to i-epeat the experi-
ments.

The remedy which is used in the new treatment

consists of a glycerine extract, derived from the

pure cultivation of tubercle bacilli. Into the sim-

ple extract there naturally passes from the tuber-

cular bacilli, besides the effective substance, all

the other matter soluble in fiftj' per cent, gly-
cerine.

Consequently, it contains a certain (luantity of

mineral salts, coloring substances, and other un-

known extractive matters. Some of these sub-

stances can be removed from it tolerably easily.

The effective substance is insoluble in absolute

alcohol. It can be precipitated by it, though not,

indeed, in a pure condition, but still combined
with the other extractive matter. It is likewise

insoluble in alcohol. The coloring matter maj'
also be removed, rendering it possible to obtain

from the extract a colorless, dry substance, con-

taining the effective principle in a much more con-

centrated form than the original glycerine solu-

tion. For application in practice this puriflcatioy
of the glycerine extract offers no advantage, be-

cause the substances eliminated are unessential

for the human organism. The process of purifi-

cation would make the cost of the remedy un-

necessarily high.

Regarding the constitution of the more eft'ective

substances, only sui-mises may for the present be

expressed. It appears to me to be derivative from
albuminous bodies, having a close affinity to them.

It does not belong to the group of so-called toxal-

bumins, because it bears high temperatures, and
in the dialyzer goes easily and quickly through
the membrane. The proportion of the substance

in the extract to all appearance is very small. It

is estimated at fractions of one per cent., which,
if correct, we should have to do with a matter

whose effects upon organisms attacked with tuber-

culosis goes far beyond what is known to us of

the strongest drugs.

Regarding the manner in which the specific ac-

tion of the remedy on tuberculous tissue is to be

represented, various hypotheses may naturally be

put forward. Without wishing to affirm that my
view affords the best explanation, I represent the

process myself in the following manner : The tu-

bercle bacilli when growing in living tissues, the

same as in artificial cultivations, contain certain

substances which variously and notably unfavor-

ably influence living elements in their vicinity.

Among these is a substance which, in a certain de-

gree of concentration, kills or so alters living pro-

toplasm that it passes into a condition that

Weigert describes as coagulation necrosis. In

tissue thus become necrotic the bacillus finds such

unfavorable conditions of nourishment that it can

grow no more and sometimes dies.

This explains the remarkable phenomenon tbat

in organs newly attacked with tut)erculosis, for

instance in guinea-pig's spleen and livei', wiiich

then are covered with gray nodules, numbers of

bacilli are found, whereas they are lare or wholly
absent when the enormously enlarged spleen con-

sists almost entirely of whitish sulistance in a

condition of coagulation necrosis, such as is often

found in cases of natural death in tul)erculous

guinea-pigs. The single "l)acillus cannot, thei-e-

fore, induce necrosis at a great distance, for, as

soon as necrosis attains a certain extension, the

growth of the bacillus subsides and therewith the

production of the necrotizing substance. A kind

of reciprocal compensation thus occurs, causing
the vegetation of isolated bacilli to remain extra-

ordinarily restricted, as, for instance, in lupus, and

scrofulous glands.
In such eases the necrosis generally extends

only to a part of the cells, which then, with

I futher growth, assumes the peculiar form of

riesenzelle, or giant cell, llms interpretation,

follow first the explanation Weigert gives of the

production of giant cells.

If now one increased artificially in the vicinity of

the bacillus the amount of necrotizing substance

in the tissue, the necrosis would spread a greater
distance. The conditions of nourishment for the

bacillus would thereby become more unfavorable

than usual.

In the first place the tissue which liad become

necrotic over a larger extent would decay and de-

tach itself, and where such were possilde woidd

carry oft' the inclosed l)acilli aud eject them out-

wardly, so far disturliing their vegetation that

they would much more speedily be killed thau un-

der ordinary circumstances.

It is just in looking at such changes that the

eft'ect of the remedy appears to consist. It con-

tains a certain quantity of necrotizing substance,
a correspondingly large dose of wliich injures cer-

tain tissue elements even in a healthy person, antl

perhaps the blood-corpuscles or adjacent cells,

thereby producing fever and a complication of

symptoms ; whereas with tuberculous patients a

much smaller quantity suffices to induce at cer-

tain places
—namely, where tubercle bacilli are

vegetating and have already impregnated the

adjacent region with the same necrotizing matter,
—more or less extensive necrosis of the cells, with

the phenomena in the whole organism which r( -

suit from and are connected with it.

For the present, at least, it is impossible to ex-

plain the specific infiuence which the remedy, in

accurately defined doses, exercises upon tubercu-

lous tissue, and the possibility of increasing the

doses with such remarkable rapidity, and the

remedial eft'ects which have unquestionably been

produced under not too favorable circumstances.

Of the consumptive patients who have been

described as temporarily cured, two have been

returned to the Moabit Hospital for further ob-

servation.

No bacilli have appeared in their sputum for

the past three months, and their phthisical symp-
toms have gradually and completely disappeared.

[Specially Compiled for Popular Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by maurice d. clarke, m. v.

The Rational Treatment ok Pneumonia.—
The medical profession hears with languid inter-

est of reports of new and curative drugs in pneu-
monia. When, however, an ingenious, logical, and

sensible application of known physiological data

is made to the therapeutics of this disease, a more

scrutinizing attention is called for. An article by
Dr. Andrew H. Smith, on "Acute Obstructive

Diseases of the Lungs,'' (American Journal of the

Medical Sciencv^), has all the characterii just men-

tioned. Dr. Smith shows that in an obstructive

lung disease like pneumonia it is the right heart

that bears the chief burden. The physician

ought, therefore, to watch it with even more care

than tlie radial pulse. Tlie pulmonary aortic

pulse cannot be felt, but its strength and that of

the right heart can be gauged by the intensity of

the pulmonary aortic valvular sound.

In au obstructive pneumouia the blood is

dammed back into the veins, and there is venous

congestion, while the arteries are not full enough.
The therapeutist should aim, therefore, to distri-

bute the blood more evenly. This may be done by

taking away blood from the veins by venesectjou.

But a safer method is to use such drugs as nitro-

glvcerine and the other nitritites. Alcohol is also
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thought to be of great value, not onlj- as a general

stimulant and food, hut as an arterial depressor.

Dr. Smith asserts that too much food, especially

liquid food, should not be given to pneumonia

patients, as this embarrasses digestion and fills up
the circulatory system with fluid. Oxygen gas and

artificial respiration are also recommended, to be

used even before the patient's condition is criti-

cal. Digitalis should not be used in most cases

of pneumonia. This is a dictum supported by

good authority and large experience. Yet digi-

!
talis continues to be given.

Dr. Smitli's contribution to the therapeutics of

t pneumonia is the best that has been made for

j years. Yet he malces no allusion to antipyretics

^or baths. His conclusions are given as follows :

1. In acute pulmonary ol)struction, the danger

tbelng from exhaustion of the right heart, the pulse

fat the wrist does not give reliable indications as

Lto the gravity of the condition.

2. This can be appreciated more correctly by

fstudying the pulmonary circulation by the aid of

jthe pulmonary valve-sound.

3. Marlced accentuation of tlie pulmonary valve-

t Bound indicates a fairly vigorous riglit heart la-

[boring to overcome resistance in the pulmonary
circulation. -

4. Decrease of previously existing accentuation,

pith only moderate dj'spna'a, indicates decrease

I>f pulmonary obstruction.

5. Decrease of accentuation, with increase of

espiratory distress, indicates that tlie right heart

I becoming exhausted.

6. Eelief is to be sought : a, by regulating the

Jlet in conformity with the diminished power of

ligestion and sanguification : fi, by the use of

aedicines which dilate the arteries and promote

ftransferrence of blood to them from the veins;

by the inhalation of oxygen gas : d, by artifi-

lial respiration ; c, by placing ligatures about the

extremities in order to retain tlie ttlood in them
nd prevent its return to the heart.— JV. Y. Med.

Secord.

the last being mueli less common than the others
;

tlie special symptoms most observed in the nervous

group being extreme depression, pain, and weak-

ness ;
in the catarrhal group, cough, dyspncea,

and coryza: and in the enteric group, nausea,

vomiting, and diarrha»a. 8. The chief diseases

which followed in the train of influenza, and were

Intimately associated with it, were tironchitis and

pneumonia. Phtliisis, when alrea(iy existing in

the victim of the attack, was undoubtedly aggra-
vated ; and, in many cases, a fatal termination

was hastened. 9. ITie ratio of persons attacked

in industrial and other establisliments employing

large numbers was about .3.5. .5 per cent., or less

than that of the population at large. That of the in-

mates of put)lic institutions was still less—twenty-
nine per cent. 10. The ratio of persons who were

oblidged to leave their work on account of illness

from Influenza was about twenty-seven per cent,

of the whole number employed. 11. The average

length of their absence from work was five Jays.
12. Special occupations lio not appear to have

had a marked effect in modifying the severity of

the epidemic upon operatives in such occupations.
While tlie atmosphere may constitute one impor-
tant medium of its communication, human inter-

course also suggests itself as an equally important
factor."

The iNFi.i'ENZA IN Massachusktts.— The

ecretary of the Massachusetts State Board of

lealth closes his annual report with the follow-

Bg interesting facts about last winter's epidemic :

'

1. The first appearance of the influenza in Mass-

chusetts as an epidemic, in the past season, may
stated to have been on December 19 or 20,

nd the place of its first appearance was Boston

nd its immediate ueigliborhood. 2. It increased

Bpidly in the number of persons attacked, and

ached its crisis generally throughout the State

the week ending January 11, 1890, after which
ate it gradually declined in severity, and had

nearly ceased as an epidemic by February 10th, so

liat the duration of the epidemic was about seven

reeks. It reached its crisis earlier by several

jlays
in Boston than in the smaller cities and the

emoter parts of the State. Its course was still

»ter in Xantucket, Dukes, and Barnstable Coun-

3. The ratio of the population attacked was
But forty per cent.,

—or more exactly, as indi-

Bted by the returns, thirty-iiine per cent.,
—or

about eight hundred and fifty thousand persons
of ;11 ages. 4. People of all ages were attacked,
but the ratio of adults was greatest ;

of old people

next, and of children and infants least. 5. The

weight of testimony appears to favor the state-

ment that persons of the male sex were attacked

in greater number and with greater severity than

females. 6. the average duration of the attack

(acute stage) was from three to five days. 7.

The predominant symptoms were mainly of three

general groups—nervous, catarrhal,^and enteric,

Distribution of Tubf.kcle Bacilli Oitside
THE Body.—The following are the most impor-
tant results of Cornefs investigations on this sub-

ject : 1. In the dust of rooms of private patients

suftering from consumption who were careful al-

ways to expectorate into a spitting-cup, and never

into a handkerchief or on the floor, tubercle bacilli

were never found; if, on the contrary, they ex-

pectorated into a handkerchief or on the floor,

bacilli were always present in tlie dust. 2. The
dust of most consumptive wards in hospitals con-

tained tubercle bacilli. 3. The air of two poli-

clinics, of a theatre in a pathological institute, of

the dormitory in an orplian-house. of several

streets, and of several public buildings, was found

free from bacilli. Tubercle bacilli are incapable
of multiplying and flourishing except in the

tissues of men and other animals. Many cases of

tuberculous disease are due to the ingestion of

bacilli in meat, and especially in milk; Imt in

most cases in consumption the virus is derived

from other consumptive patients. 'I'lie breath of

such patients does not contain bacilli—the sputum
is the means of infection. From moist sputum
bacilli can never get into tlie air ; it is when tlie

sputum becomes dry and is converted into a fine

powder that it becomes dangerous. It can easily
be understood that as long as the sputum is ex-

pectorated into a sj)itting-cup the danger of infec-

tion is slight ; but if the sputum is deposited on

the floor or in handkerchiefs, towels, etc., it soon

dries, and movement and friction— e. g., shaking
and using the handkerchief—readily convert it

into powder which can float about in the air.

VVlien sputum is expectorated in the open air, as

in streets, the danger of infection is slight. Rain
and damp weather keep the sputum moist and

harmless ; and if it does dry and become pulver-
ized the winds dilute it to an infinite degree and

blow it away. The practical ,
rules which Dr.

Cornet lays down are : Consumptives should never

expectorate into a handkerchief or other cloth, or

on the floor, but should always use a suitable

spitting-cup, in which some fluid may be kept in

order further to prevent the chance of drying. If

expectoration is ever unavoidable, the handker-

chief should be at once boiled and washed. Con-

sumptives should not be kissed ;
if this must be,

the forehead or cheek should be chosen rather

than the mouth. Spoons, glasses, etc., used by
consumptives should be carefully cleaned.— The

Dublin Journal of Medical Science.

The Valie of the Cystoscoi'e.—Dr. O. K.

\ewell, of Boston, who has had considerable ex-

perience in the use of the cystoscope, quotes Xitze

as follows :
" In the first place we are enabled to

determine with the cystoscope whether or not two
uretal orifices are present, which is of great im-

portance in those cases where a second kidney
does not exist. We are enabled to see whether

or not both orifices empty fluid into the bladder,
and further we can observe by extended observa-

tion whether the fluid comes in equal quantity
from both sides, whether it is clear or cloudy, and
in the latter case whether the cloudiness is due

to the admixture of pus or blood."

Dr. Newell adds that this tallies with his own

experience, and that the cystoscope is of great

diagnostic value in determining whether hajraa-

turia, e. y.. comes from disease of the bladder or

farther up the urinary tract.

Examination of the Sittum kok Tubekcle
Bacilli.—Kilhne, Wiesbaden, (Centr. f. SaH. und

Parasitenk), after referring to the fallacies and
difliculties with which the search for tubercle ba-

cilli in sputum from phthisical patiiMits is sur-

rounded, describes a new method of staining the

bacilli. Wien it is difficult to spread out the spu-
tum on a cover glass he uses a concentrated solu-

tion of borax, to which at li'ast an equal (|uantity

of sputum is added. The mixture is shalvcn up in

a suitable glass, or is worked up in a mortar, after

which it is easily spread in a thin layer over the

cover glass. Xummular sputa from cavities may
be broken down bj' a watery solution of carbonate

of ammonia ; this has the advantage that it is par-

tially volatized as soon as the cover glass is

heated, and what remains is broken up by the ac-

tion of the acid. An equable layer on the cover

glass being obtained, the albumen is coagulated

by careful heating over a flame, after which the

specimen is stained in Ziehls fuchsin solution for

five minutes, the color is con:pletely removed with

a 30 per cent, solution of nitric or sulphuric acid,

and the specimens are washed in water .ind dried.

In order to obtiiln a contrast stain, two or three

drops of a concentrated solution of picric acid in

aniline oil may be added to a w atch glass contain-

ing pure aniline oil ; a ilrop of this, placed on the

slide before the cover glass is lowered into posi-

tion, gives a sufficient yellow contrast stain to

cause the red tubercle bacilli to stand out very

prominently. 'I'liey may be examined with a

magnifying power of x60 to xlOO, and where they
are in great number, as is the rule in " cavernous

"

sputa, they appear under still weaker magnifying
power as particles of reil dust on a yellow ground.
To make a permanent preparation, Kuhne recom-

mends that the aniline oil be driven oft" by means
of his hand blower, and that the specimen be

mounted in Canada balsam. By this method the

tubercle bacilli only are stained.

The Treatment of Enlakged Bihs.e ani>

Ganglia.—Mr. Bond states in the Practitioner,

that he is strongly in favor of the treatment of

enlarged bursas in the neighborhood of large

joints by the radical method of excision of the

whole or a large part of the cyst-wall. In deal-

ing with these swellings in the popliteal space,
the incision must be made well down to the cyst-
wall before beginning any dissection ;

if this be

done, and the cyst well defined while tense aud
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before it is opened, it can be isolated without dif"

Acuity. It is then best to lay it open, and ascer-

tain from within wliat extensions and communi-
cations it lias

;
these must be dealt with, and then

as much of the cyst-wall removed as possible.

In dressing the wound, pressure should be applied

with wool dressing, and the limb bandaged in a

semi-flexed position, so tliat the skin ami soft

parts fall togetlier, and a tightly-stretclied scar

is avoided, llie same method may be extended

to the enlarged bursse over the olecranon and pa-
tella. Tlie treatment of the swellings in the

sheaths of the tendons in relation to the wrist-

joint is next discussed. Those simple ganglia
which are too large to rupture, are best treated by
excision; an incision is made over the swelling,
which is isolated as far as possible ; it is then laid

open and its prolongations defined
;
as much of

the cj'St-wiiU as can be isolated is then cut away,
and the posterior portion lying over the wrist-

joint is left. As a rule, the wound heals by first

intention without any adhesion of the tendons.

In cases of compound ganglia, the operation is

sometimes very complicated, the tendons being
studded over with a velvety memliraue and vas-

cular fringes, lilic the lining memliraue of the

cyst-walls. In these cases the tendons nmst be

picked up separately and systeraatioally cleaned

one by one ; when this is done, tlie w ouud should

be stitclied up, and, as a rule, good movement is

obtained in a short time.—London Med. Bee,

which also lives in Russian marslies, river mud,
and village pools.

A CiGARKTTE IN THE BKONCOU.S KOK FOUK
Months.—Dr. Lapeyre mentions iu a Paris medi-

cal journal a remarkable case in whicli an elderly

gentleman, iu consequence of a sudden slap on the

back, uncouciously drew tlie cigarette he was

smoking into his right l)roncliu8, where it re-

mained witliout causing any symptoms or in any

way revealing its presence for nearly two mouths,
when it set up pneumonia of a circumscribed area,

and produced cardiac weakness and some tedema

of the legs. After this condition had lasted with-

out much change for about two months the pti-

tient expelled, during a violent fit of coughing,
the cigarette, enveloped in mucus aud waxy-loolc-

ing matter, and tlven remembered that lie had

never fouud his cigarette after the slap on the

back four months before. The pneumonia per-

sisted for two or three months after the expulsion
of tlie foreign body, and some oedma of the right

leg, due probably to embolism, remaiued at the

date of the report nearly a year later. Tills, as

well as some other cases that have been published,

appears to show that tlie bronchi are exceedingly
tolerant of foreign bodies even wlien not encysted.
—Lancet.
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.Sclerosis of the Lungs in Porcelain
WOKKERS.^-Dr. Lemaistre has published a paper

upon sclerosis of the lung as induced in the work-

ers in porcelain. Sections of the lung are gener-

ally colored, according to the material that has

been introduced ; but here the lung is blackish,

although the substance introduced may be white,

owing to luflammatory conditions. The symptoms
are analogous to tuberculosis, and the diagnosis is

difficult. The posterior asiject of the lung is most

frequently the seat of the sclerosis. Sometimes
the sounds of pulmonary euipliysema, or of pleu-

risy, may be Iieard. It is, however, dlffei-entiated

from emphysema by the absence of tympanitic
sounds. The sputa are characteristic. There is

no hectic fever or nocturnal sweating. Men are

more frequently attacked than women. He has

found bacilli in the sputa, and regards the disease

as a tubercular fibrosis. Tlie silicious particles

produce ulcerations in the bronchi, upon which
the tubercular matter is grafted, aud continues to

exert an irritant action which induces hyperplasia
of the connective tissue. This, to a certain ex-

tent, is salutary. Iodides constitute the best

treatment in this form of sclerosis.—Le Progris
Medical.

Grafting the Thyroid for My.kiedema.—
Tlie operation of grafting the tliyroid in a case of

myxedema has again been performed with suc-

cess. The patient was shown at a recent meeting
of the Societe Medicale des H6pitaux in Paris ; the

thyroid graft was taken from a living sheep at the

time of the operation ;
no antiseptics were used,

but the graft and wound were kept carefully asep-

tic. Healing occurred liy first intention, aud the

patient, a woman aged forty-one, improved con-

siderably. The improvement apjieared to be due

in great part to the arrest of metrostaxis, from

which the patient had previously suftered for

months at a time; the hemorrhage ceased three

days after the operation, and had not recurred

when the report was made three nioutlis later.

The swelling of tlie face had decreased, the

pseudo-lipomata diminished, and the mode of

speaking became more natural,—British Medical

Journal.

The Cradle OF 1nfli;enza,—Professor Tes-

sier, of the medical faculty of Lyons, has returned

from Russia, whither he was sent Last March to

take evidence upon tlie course of influenza there,

and the various conditions of its evolution. He
found tliat influenza is a growth of Russian soil,

and when not a raging malady is a smoldering
one. The way tlie people live in winter, locked

up in heated houses ; the flatness of the soil, its

consequent bad drainage, and universally sodden
condition when the April thaw begins ; the fllthl-

ness of the farmyards, the village streets, and the

rivers, which liecome suddenly swollen, and on

falling leave a putrid mud behind ; all conduce to

make influenza endemic. Its microbe is, in fact,

to be found iu this mud. Dr. Tessier calls it a

strepto bacillus, ^^hat is peculiar in this disease

The Operation of the Rejiovai, of the Gas-

SERIAN Ganglion for tic douloureux. lias recently

been done by Professor William Rose, of Loudon,

The patieufs eye was lost on the attected side, but

the neuralgia ceased, niis is said to Ije the first

instance in which such an operation has been

done.
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one hundred aud sixty-flve Artificial Ice Machines
liave beeu built up to date at the well-known manufactory
of David Boyle, at Chicago. All are in successful opera-

tion and liave given universal satisfaction. In many in-

stances they have supplanted the less eOicient machines of

other makers.

I HAVE prescribed "Colden's Liquid Beef Tonic,"

and cheerfully state that it has met my most sanguine ex-

pectations, giving to patients long enfeebled by chronic

diseases, debility, weakness, loss of appetite, and Indigea..

tlon, the needed nutrition and nerve food.—De. S. J. Belt,

Baltimore, Md.

The advertisement of Buffalo Lithia Water on page
2 is worthy of a careful perusal. The physiological action

of mineral waters is little understood, and not always easy

to account for; but there seems to be no doubt of their ben-

eficial elTect, and the claims made for the Bufl'alo spring

are supported by high medical testimony.

1% tbeaUiiUiCe with this bacillus of pneumococcus, i let you know."

A Humorous Health Officer.—The Michigan
State Board of Health recently took Health Oflicer

Davis, of Close Village, to task for failing to send

in liis weekly reports. His reply «as unique. He

says :

" lliere has not been enough sickness here

in the last two or three years to do much good.

The physicians find time to go to Milwaukee on

excursions, serve as jurors iu justice courts, sit

around on dry-goods boxes, and beg tobacco,

chew gum, and swap lies. A few sporadic cases

of measles have existed, but they ^vere treated

mostly by old women, and no deaths occurred.

There was an undertaker in the village, but

he is now in the State prison. It is hoped and

expected tliat when green truck gets around,

melons plenty, and cucumbers in abundance, that

something may revive biwiness. If it does I will

The Tyeh Rubber Co., of Andover, Mass., has one of

the most completely equipped factories in the Stiite, and Is

prepared to undertake special work of any description to

order, in addition to its regular line of rubber goods for

physicians, druggists, and families. Among its most useful

specialties are atomizers, syringes, and abdominal bands,

which have a high reputation among the trade. Ask your

druggist for the TVKIAN brand, or write direct to the manu-

facturers at Andover.

Dr, Mendel, of Berlin, says that the Inebriety of coffee,

it not as dangerous to others may be as liarmfui to its sub-

jects as alcoholism; and there is little dispute of the fact

that in the high nerve tension of American make-up, tea

and coffee become so harmfully and habitually necessary,

as to render their frequent use dangerous, as tending to

drive the physical machinery faster than it was Intended to

run, thus causing incalculable wear and tear. Of late there

has grown up a far more rational, because healthful custom

—that of cocoa-drinking. This custom has been largely

brought about by the introduction into this country of that

Incomparable product of the cocoa beau. Van Houten's

Cocoa. This cocoa is almost absolutely nutritious aud

strengthening to the nervous system. Gently stimulating,

it aids digestion and all the flesh-forming functions, aud is

peculiarly adapted for the nervous and dyspeptic. Van
Houten'8 Cocoa has a world-wide reputation as being

•uperlor to anything of the kind maoufaotur«d,
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SCIENTIFIC RECREATIONS.
The automatic pedestrian is a curious little toy,

interesting from its very simplicity. It consists

(Fig. 1) of an inclined plane formed from a piece
of wood and some bent wires, and a small figure
of tin, the legs of which move freely on a pivot

of wire, as showed in the enlarged drawing. Two
other wires passed through the body of the figure
prevent the legs from moving beyond the length
of an ordinary step. In its hands is placed a

piece of wire bent into the shape of a V. This
serves as a balancing-pole, and when the figure is

placed on the board it brings the center of gravity
below its feet(|SO that it will retain its upright

position. If, now, the "pedestrian" is placed at

the top of the inclined plane, he starts ofl' and

walks rapidly down towards the lower end,

throwing his weight from one foot to the other

in a quite natural manner. When it is considered

that there is no machinery at all concealed in the

figure, the result is quite surprising, but is easily

explained as the result of the slight oscillatory

motion given to the figure by the balancing-wire.
It is, in fact, a pendulum, and as it swings from

side to side, the point of support is shifted auto-

matically from one foot of the figure to the other,

while the weight of the whole causes it to fall, or

walk down the inclined plane in a very natural

and amusing manner.

A VERY pretty stage trick was recently intro-

duced in a play at a Paris theatre, where certain

robes were exhibited, which, when lifted from the

chest in which they were contained, shone with a

golden or silvery light, and were, apparently, self-

luminous. This beautiful efiect was obtained by

placing a powerful electric light underneath tlie

stage, and reflecting its rays through the stage
and into the chest, through openings provided for

the purpose. The chest was filled with a light,

thin, yellow gauze, which, when lifted out, re-

flected the light in all directions, in a manner

analogous to the illuminated fountains and jets

of water which were such a feature of the last

Paris Exposition. To obtain a silvery or "moon-

light" effect, blue gauze was substituted, and a

piece of blue glass placed before the electric light.

When the scene was finished, the robes were re-

placed, the "traps" in the stage and the chest

closed, and the chest could then be lifted and re-

moved from the stage, making the illusion com-

plete. Modern stage eflfects owe much to the dis-

coveries of science, and especially to the various

manifestations of electricity, the ease with which
this agent can be handled and applied, and the

surprising phenomena exhibited by it, rendering
it peculiarly adaptable to this pui-pose.

Brass is, perhaps, the best known and most use-

ful alloy. It is formed by fusing together copper
and zinc. Different proportions of these metals

produce brasses possessing very marked distinct-

ive properties.

[Original In POPULAR Science News.]

STUDIES IN PLANT BIOLOGY.
BY PROP. JAMES H. STOLLER.

II.

THE GREEN MOULD.

Having studied an example of the one-celled

plants, which constitute the lowest group of the

botanical kingdom, the Protophyta, we now pass
to an examination of one of the simpler multicel-

lular plants. We choose the green mould {Peni-
cillium glaucum) yv;\\\\ the appearance of whicli as

a green growth on decaying organic substances—
as stale bread, fruit jam, old leather, etc.—every
one is familiar. The reader can make this study
a practical one by preparing a paste of flour and

water, and, having allowed it to stand a few days
in a moderately warm and not too dry place, no
matter whether exposed to the light or not, ob-

serving the mould in the successive stages of its

growth. A hand magnifying-glass will be of

much aid in the examination.

The first appearance of the mould is slight
whitish patches of film at the surface of the

liquid. These rapidly extend, become slightly

elevated, and take on a more opaque look. In

three or four days they show a bluish green color

at the center, and the colored area gradually ex-

tends outward and deepens in intensity. By this

time the patches have run together, and the whole
mass seems to float on the surface of the liquid.

If, now, one blows upon it, a cloud of green dust

arises. This dust consists of spores.

Under the microscope a spore is seen to be a

minute spherule, perhaps one two-thousandth of

an inch in diameter. It is, in fact, a fairly typical

plant-cell, consisting of an outer wall, or cell-sac,

and inner contents of protoplasm. It is essen-

tially like—indeed, scarcely distinguishable from
—some of the Protophyta, which, as we have

learned, consist of nothing more than single cells.

A spore having fallen into the liquid paste, if it

be watched—as can be done under proper arrange-
ments— a full explanation of the appearances
noted above will be aflforded. The spore increases

in size, its protoplasm becomes more granular,
and in a few hours there is a slight protrusion
of the cell-sac at one place. This protrusion ex-

tends into an elongated tubular filament, and

gives off" branches from its sides. Just before the

places of branching, cross-partitions are formed,
so that the plant now consists, not of a single

cell, but of several cells united. Meanwhile other

filaments have grown out from the spores and
have given off" branches. These become inter-

laced with one another and with those that hav«

grown out from other spores, and so a delicate

white film, like a bit of loose blotting-paper, forms
on the surface of the liquid. This film, in botani-

cal terminology, is a mycelium, and the separate
branches of which it is made are hyphae.
At first all the hypliM lie parallel to the surface,

but after a while some may be seen to hang down
in the liquid and others to rise vertically into the

air. The down-growing ones are to play the part
of absorbents, taking up food matter from the
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paste ; the upward-growing hyphae are to develop

reproductive cells or spores. In other words, the

part of the former is to provide for the mainte-

nance of the individual plant; that of the latter,

to secure the maintenance of the species. Thus

we see in this simple vegetative organism a differ-

entiation of parts for the carrying out of the two

fundamental functions of life.

We need notice further, in regard to the devel-

opment of the mould plant, that the erect hyphae
soon give oft" branches and that these branches

come to bear spores. What happens is that the

terminal points of the branches swell out into

little balls, and that the necks of the balls elon-

gate, swell, and so form other balls, the process

continuing until rows of five or six are formed on

each branch. These minute balls are, of course,

spores. They finally fall off into the liquid, there

to give rise to another generation; or, as com-

monly happens, they are detached and borne

away by currents of air, and the matter of their

life or death then depends upon the kind of sub-

stance they happen to lodge upon. That the

spores of moulds float in all ordinary atmospheres
is shown by the fact that these plants show them-

selves upon any organic substance undergoing

decay from which they can derive sustenance.

And this brings us to uotice a radical physio-

logical difference between the mould plant and

the desmid described in the first paper. We saw
that the latter took up food matter, in the form of

simple inorganic compounds, from the air and

water, and by the agency of its chlorophyl, or

green coloring matter, elaborated them into highly

complex energized compounds, by means of the

sunlight. Now the mould has no chlorophyl,—
its green color is due to another substance not

related to chlorophyl,
—and it can make no use of

the energy of sunlight. It has no power to take

inert inorganic compounds, like carbonic acid and

water, and to cause radiant energy to build them

up into complex products potent to nourish pro-

toplasm. Therefore the mould plant must go to

the organic world for food—that is to say, must

appropriate material that has already stored up
in it energy which the protoplasm of its cells can

transfer to itself.

The mould plant and all others of the group to

which it belongs
—namely, the Fungi—are, in fact,

in the same relation to green plants as animals

are. Green i)lants stand between the lifeless

(inorganic) world and the animal kingdom, tak-

ing things from the former and building them up
into products which, as food matter, can sustain

the latter. And the Fungi have the same depend-
ent relation as the animals. But there is this dif-

ference, that Fungi require that organic matter to

serve them as food shall be in a state of decay.

They never attach themselves to living bodies,

but only to the matter of bodies (plant or animal)
from which life has departed. Accordingly Fungi
are distinguished from those plants which feed

upon the living tissues of other plants, termed

parasitic plants, by the designation saprophytes.

Examples of parasitic plants are the dodder and

mig.tletoe; and of saprophytic plants such com-

mon Fungi as—besides moulds—mushrooms, toad-

stools, and puff-balls.

We have seen that the minute spores produced

by the green mould are reproductive cells; each

one of the half a hundred spores borne by a single

plant is capable of giving rise to a new plant.

But it is clear that this method of reproduction is

not a sexual one, and we are therefore led to ex-

pect, on the basis of our knowledge of the preva-

lence of the sexual principle throughout the plant

kingdom, as stated in the first paper, that Peni-

cillium glaucum has still another way by which

its species is perpetuated. Acting upon this in-

ference, botanists have discovered within recent

years, by the careful study of cultures of the

plant, its sexual method of reproduction. What
is observed is, that one of ithe erect hyphae length-
ens and becomes coiled into a hollow spiral, and

at the same time cross-partitions form dividing it

into several cells. Meanwhile from below the

spiral another branch grows up, and finally brings
its extremity into contact with the end cell of the

spiral. The adjacent cell walls then thin away,

adinitting of a mingling of the protoplasm of the

two parts. 'ITie ultimate result is the formation

of a number of spores out of the protoplasm thus

formed by union. It cannot be doubted that these

spores have a potency different from that of the

ordinary ones. The protoplasm derived from the

spiral and that from the applied branch have simi-

lar differences in respect to sexual character as

that which exists between the protoplasm of an

ovule (female cell) and that of a pollen grain

(male cell) produced in the flower of one of the

higher plants.

Union College, Schenectady, N. Y.

[Original In Populas Science News.]

AN INTIMATE ENEMY.
BY S. L. CLAYES.

If the fly were possessed of a sense of humor it

would surely find amusement in the manner in

which its whole life bids defiance to man's social

code. Hatched upon a heap of the most revolting

filth, in whose midst the whole of its larva and

pupa states are passed, and which will again serve

as cradle and nursery for its own young,—un-

abashed by its lowly origin,
—it presumes, in its

perfect fomi, not only to enter fearlessly houses,

churches, palaces, and courts of justice, but pene-
trates into their most sacred recesses, and actually

assumes everywhere to take precedence of man
himself. And this is not all. AVithout hesitation

it trespasses upon the privacy of his table, his

sleeping apartment, even his bath, and in each

place seems more unbearably intrusive and self-

asserting than in the last. It insists upon a first

taste of his most costly and delicate plate. It

sips from his cup before he has had time to raise

it to his own lips. By its rushings, its buzzings,
its bitings, and its ever-returning treadings with

tickling feet upon the most sensitive portions of

his person, it at times nearly succeeds in driving
man to abandon that most cherished of all his

possessions—his hearth and home. In an ancient

Greek fable our enemy is made to say of himself :

"It is well known what my pretensions are, and

how justly they are founded : there is never a sac-

rifice that is offered but I always taste the entrails

—even before the gods themselves. I have a free

admission at court, and can never want the king's

ear, for I sometimes sit upon his shoulder. And
then I eat and drink of the best of everything
without having any occasion to work for my liv-

ing. What life is to be compared to mine?"
The fly family is so very large that it would be

impossible to crowd even the names of its difter-

ent varieties into the space which is permitted to

my little sketch. Naturalists have already dis-

covered more than eight hundred species, and

some one or more of these many kinds are to be

found in almost every part of the world. Wher-
ever animal or vegetable life can flourish, where
food can be found or eggs deposited, there a fly

of some sort is sure to be. Meigen, who ranks as

very high authority on European flies and their

kindred, counts the species of the Old World as

numbering about five hundred and fifty. Of these

there are nearly one hundred kinds to be found

in England alone. Here in America we have as

many more. ITius, as Australia has her particu-
lar breeds, you will perceive how formidable the

list might grow. Indeed, Cuvier once said of it,
" Well may the young student become alarmed."

But, fortunately for us, there is no reason why
we need to be appalled at its dimensions, for we
have to do only with the common house-fly, or

rather house-flies. Even among these, our well-

known little housemates, there is a difference so

marked that I dare say many of my readers—al-

tliough they may not be versed in species—liave

themselves noticed it. One of these, the Harpyia,
is nearly as often inside our houses as even Musca

domestica itself. It always enters at the approach
of rain, and has a somewhat emphatic if not at-

tractive way of calliug -our attention to its special

personality. It rejoices in the possession of a

particularly long, slender, and lancet-like probos-

cis, which it gaily inserts by way of greeting into

the person of some member of the family, just as

soon as possible after its arriv.al in-doors. Its

bite is of true severity, is often felt through more
than one thickness of clothing, and generally
draws blood. This amiable guest of ours carries

her proboscis raised when the thirst for blood is

upon her
;
at other times she eitlier retracts it or

wears it pressed ageinst her thorax.

The proboscis of a fly, when examined through
the microscope, shows great beauty, as well as a

wonderful adaptation to the work which it has to

perform. It is formed by a tube-like development
of a portion of the under lip, and is composed of a

soft, spongy, muscle-like mass. It is divided into

sections, and can be doubled up, elongated, left

exposed, or drawn within the head at the pleasure
of the insect. A powerful muscle, shaped like a

very minute hose, extends throughout its entire

length, and it is lined with the finest imaginable
hairs. ITie end terminates in two flattened lips,

which possess a considerable power of suction.

Through this tulie the fly obtains its food. When

eating a drj^ sul)Stauce like sugar, it ejects upon it

tiny drops of moisture, which cause it t» melt and

fit it for being sucked up. This can be verified

without resort to the microscope, by feeding a fly

with some dark-colored jelly, and then placing
him upon a lump of white sugar, which will soon

become discolored in spots. A bit of newly-
washed white linen may serve for the experiment

perhaps even better than the sugar. The fly,

which has certain epicurean tastes, seems to

agree with Beau Brummel in thinking "there is

nothing in nature equal to the perfume of clean

linen," and also to believe that if well moistened

this same perfume may be extracted and eaten.

It would be useless to deny that this, our

enemy, is the most tiresome and provoking of

unbidden guests, and that his offences are legion.

He defiles our choicest food, confections, and bev-

erages, not only by tasting them with his lips, but

by treading upon them with his feet, which may
have been anywhere last. He deliberately and ma-

liciously dances upon the bald head of the most

august and highly-honored guest at our dinner-

table, or on that of the most cherished member of

the household. He buzzes in the ear of the orator

at the acme of his pei-oration, or sharply stings

the neck of the prima donna in the midst of her

most elaborate trill. He alights upon the nose of

the surgeon, disturbing brain and hand when a

human lite is hanging upon their steadiness. He
is guilty of every mischief, disgust, and diablerie

to be found in the calendar; and he gives us in

return—what? First, a continued and free aero-
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batic exhibition that is unsurpassed anywhere;
and, secondly, he is supposed to be a steady con-

sumer of microbes,—those invisible horrors which
fill the air with danger to man,—a benefit so ines-

timable that, though it fails to do so, it should

serve to dwarf and render pardonable in our eyes
all his puny teasings.
A favorite field for the display of his agility is

the window, where he amuses himself by the hour
in alternately walking over the panes and buzzing
up and down them. How does he do it? How

I

^^ accomplish the walking? How manage to cling

^P to that smooth and slippery surface? or, still more
1^" marvellous, to move fairly upside down upon the

ceiling? Does anyone surely know? Men of sci-

ence have made a study of it—have spent weary
days and years in attempting to solve the prob-
lem. Each has had his theory. There have been

plausible conjectures ; sure discoveries made, only
to be afterwaids proved mistaken. Tlie latest—
and just now it is very well received—is, that the

hairs, which thickly cover the membranous discs

of the fly's foot, themselves terminate in minute
discs. These exert a power of suction, which, by
means of their number, becomes sufficient to sup-
port the weight of the fly, while at the moment
the suction is exerted a fluid exudes from the hair

discs which adds to their adhesive power. This

may prove to be the true explanation of a phe-
nomenon that has baffled clever men.
At the approach of cold the swarms of flies

rapidly diminish in numbers. A curious disease

seems to be borne to them upon the wings of the

chilling autumnal wind. Instinctively they crowd
within the shelter of our warmest rooms

; but
even this fails to save their lives, and they die

clinging to walls, window-panes, and draperies in

the attitudes of life, but with bloated abdomens,
ringed with white, and distended to deformity.
Others, free from this disease, but enfeebled and

grown stiff by reason of the cold, are destroyed
and eaten in great numbers by other insects and

by birds. There are still, however, a good many
left to hibernate in corners of our homes, and to

appear again after their winter's sleep on the first

sunny days of early spring. They are somewhat
rusty and very clumsy, it is true, at first; but

Boon, by dint of brushing and pluming them-

selves, they acquire once more an air of youth;
and, following in its train, seems to come to them
a great amount of bustling energy, which they

display by buzzing here and there in search of

food, or in greedily sucldng away at such stray
morsels as they may be fortunate enough to come

upon.
But it is not alone that she may eat, drink, and

make merry that the life of Madame Fly has been

preserved through all the dreary days of cold. A
great responsibility has been given her ; she has a

duty to perfoi-m upon which depends the future

of her race—and she will not faU. Faithful to

her earliest associations she seeks for some mass
of filth,

—a pile of decaying vegetable matter, or,

still better, a dung heap, suits her taste or needs,— and here she proceeds to deposit her eggs.
While choosing for them a nest so noisome, she

places her seventy, eighty, or ninety eggs with a

precision and orderly array that is truly beautiful ;—then leaves them to the heat of the sun and the

kindly care of Mother Xature. Time shows her
trust to have been not misplaced ; the result-

ing supply proves ever unfailing, and even more
abundant than is necessary to satisfy our fullest

desires.
«*

One volt of electromotive force is generated for

every 100,000,000 lines of force cut per second.

[Original In Populak Science NEWi.J

PREMOXITIONS, COIJfCIDEXCES, AND
SUPERSTITIOXS.

BY M. J. GORTON.

Nobody can fully explain the states of his own
inner consciousness, or tell the reasons why,
when in apparent good health, the atmosphere is

luminous with transcendental glory, and anon is

shadowed by dimly comprehended spectres. Many
individuals have strangely recurrent coincidences

or presentiments, which, considered abstractly,

are—whether fore-warnings of good or of evil—so

frequently fulfilled that it is difficult to assume
them to be casualties only. Science, however, is

dumb in explaining the rationale of such phenom-
ena. There are times and seasons when the entire

firmament is rose colored
;
and then, without any

apparent reason, the heavens are overcast, and

we eacli learn this lesson anew that the cause of

our sorrows, discomforts, and misfortunes lies

deep in the nature of things. Perhaps this is one

reason why we pay attention to mystical fore-

casts, and there seems to spring into existence,

"the prophetic soul of the wide world dreaming
on things to come."

It is customary to say it is lucky to do a certain

act at a certain time ; it is unlucky to do certain

things, or to leave undone this, that, or the other

thing. If logically traced to the source from

which such observations sprang, it is found all

such superstitions are based on the law of coin-

cidences. Take an individual in a slightly morbid

or reflective state, and the dark side of human
aff"airs thrusts itself upon his notice,

—the tyranny
of the strong towards the weak, the cruelty

abounding in nature, the transitoriness of all hu-

man affairs;
—and let a number of coincidences

occur bearing upon some one of these subjects
of thought, and a superstition is founded, which

may be transmitted and become perpetuated from

generation to generation.

Many persons reject and ridicule the common

superstitions found to exist quite as much among
the intelligent as in the every-day life of the com-
mon people. 'ITie individual who sits at the table

making the company thirteen, will laugh and jest

at the timorous anxiety of his hostess, who had—
previous to his unexpected arrival—been to con-

siderable trouble to avoid such a casualty; but

will feel uncanny if he spill the contents of the

salt jar accidentally, and will hasten to burn some

immediately, to ward oft" any evil effects which

might otherwise occur in his business relations;

or he will pass some anxious moments if he ob-

serves the new moon over his left shoulder, instead

of his right ;
nor will he undertake anything im-

portant on Friday. Many persons who pride

themselves on being proof against the folly of

superstition, yet feel uneasy if they do not ob-

serve the rules governing tliis bit of unreason in

other people. Scientific scholars who have rear-

soned from effect to cause, who have accepted
the fact that matter and force are indestructi-

ble,
—such minds may be observed to be in-

fluenced by the good will of Pussy, she having
since the days of the Egyptians traditionally

brought good luck to the house of her choosing;
while the breaking of a mirror is supposed to

bring misfortune seven years long to the unlucky
possessor.
The negro and Indian races are very supersti-

tious ;
their comings and goings, their up-risings

and down-sittings, are governed by a series of

invisible laws that would render life one long

nightmare to a more sensitive and highly trained

intellectual race. Among the negroes, after death

the soul of the dead is supposed to be hovering

around, and many devices are resorted to to ap-

pease the ghost, and to appease the ill will that

may have been awakened by lack of reverence to

the living and unseen portion of the departed in

the handling of the dead. Still, if any person has

a blemish—is lame, sick, bruised, or sore—he will

not touch the dead, as his ailment is thereby ren-

dered incurable; indeed, anyone who assists in

caring for the body of a deceased person will be

sure to carry away something belonging to the

deceased, to insure him against visits from the

"duppy," or ghost. The flight of certain birds

over the house and back again, indicates a sudden

death in the family. The beautiful turtle-dove,

from the plaintiveness of its note, is looked upon
as a token of evil omen, foretelling serious mis-

fortune or death if it lights upon the house. No
"duppy" ever visits the living with good intent,

but always to work harm. There are certain

plants and trees given exclusively to be the habi-

tation of the ghosts, and no negro will pass or

handle one of the bewitched specimens of vegeta-
tion. The practice of dancing about the corpse is

out of fear of vengeance to be now paid to any

person from the ghost, as no one can make the

circle who did harm (i. e., administered poison) to

tile deceased, as he would, if guilty, surely fall

into convulsions and die miserably. Occult meth-

ods of obtaining poison from plants and deadly
snakes obtain, and may be administered so as to

defy discovery ;
hence this disgusting practice of

the dance of the death circle. Remedies are pre-

scribed of so simple a nature that if no good is

done no harm can follow. Tying knots in a bit

of woollen yarn, a knot for each wart, walking
backward, muttering "de spiruts done settle

down," with the knotted string held in the hand
till near the fire, then rubbing the knots until

slowly consumed, will cure the warts. A similar

formula over a bit of wet paper plastered on the

chest will cure hiccoughs. The hand of a dead

person slowly rubbed over sore eyes, with the

same formula, only "de spiruts done walk ober"

added, is a sure cure. Nails can be conjured from

the joints of rheumatic patients by repeating a

charm, and whooping-cough cured by placing the

child under a charm. The faculty for seeing
"
duppies

"
is given to those persons who at birth

had a caul over the face. This membrane is

treasured by the family with much care, as the

possession brings good fortune and the power to

foretell coming events.

The Indians are quite as superstitious as the

negroes, but they are a much more reserved and
unsocial race, so it is much more diflicult to ascer-

tain the legends and explanations for their curious

rites. An Indian will turn from his course and

vary to the right or to the left without any ex-

plainable reason, apparently; he has come to a

marching column of migrating ants, and has

turned to one side to avoid crossing the route

travelled by them. The worst of disasters would
be drawn down on the unlucky mortal who failed

to observe this rule. Birds are credited with hav-

ing supernatural powers. The rain-crake, with its

unearthly and melancholy cry, is a very prophet
of. evil. They are popularly thought to be the

spirits of the departed come back to mourn and

avenge injuries done to them in life. Eating to-

gether constitutes a sort of kinship, and he who
breaks the bond will be detected by the ticking of

a certain beetle. The neighing of a horse when
you meet a stranger betokens trouble. To have a

crow cross your path, flying over head, is a sure

forerunner of sickness and death.

Most of these superstitious can be read by the
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law of coincidence. 'ITiirteen persons at table co-

incides with the unlucliy number at the memora-
ble supper in which Judas betrayed the sinless

one and went to his own death. Spilling salt is

coincident with the evils that accrued to the salt-

tax gatherers during the French Revolution. The

strangest part of these coincidences—which, if

observed until sufficient data is collected, may be

termed analogies
—

is, that there seems to be a cer-

tain unexplained law of the mind in its groping
that often leads to new facts and discoveries.

In his Budget of Paradoxes, De Morgan relates

the following story or theory : "The late Baron

Zach received a letter from Pons, a successful

finder of comets, complaining that for a certain

period he had found no comets, though he had

searched diligently. Zach, a man of much sly

humor, told him that no spots had been seen on

the sun for the same length of time,
—which was

true,
—and assured him that when the spots came

back the comets would come with them. Some
time after, he got a letter from Pons, who in-

formed him with great satisfaction that he was

quite right; that very large spots had appeared
on the sun, and that he liad found a comet soon

after." To make the story complete there should

now be found a connection between the comets

and the sun's spots. The curious thing is that

just this paradox was maintained before the Royal
Astronomical Society by Professor Ashe before

De Morgan's book came out.

I have known one who has the capacity for in-

vention to make statements about the necessary
mechanical appliances needed to produce certain

ends, that sounded wildly improbable; and yet
the most improbable are now facts. The quad-

ruplex system for use in telegraphy was dreamed

of when to relate the dream was a tale of wild

improbability. This has occurred many times,

and allows a perfectly natural interpretation,
—as

some other mind traversed the same road and

solved his dream into practicability by creating
the necessary steel and iron image to express an

embodiment of his thought.

Again, there have been well-attested instances

in which mind acts on mind independently of dis-

tances. It would be hard to prove that when we
think—and that in spite of a determination to

think of other things
—of some absent person that

he is thinking of us. But if in a number of in-

stances a number of persons were to record such

experiences and compare results, the law of coin-

cidence would have great weight in determining
the truth or fallacy of such a law. In trying to

grasp an abstruse subject like the relation between

mind and matter, there must, from the nature of

the working medium, ever be many opportunities

for fallacious reasoning,
—as it is impossible to

speak of mind as affiliated with the body, with a

brain and the nerve currents, without localizing

the mind, and proving its habitat and absolute

identity. Mental and bodily states are never

identical, but contrasted. There is no means of

affecting a compromise between them, and in try-

ing to express thought about mind it is not easy
to say anything without localizing it. There is

the old difficulty to be met: Is mind found in

every organ, or all in the whole?

Leaving all this, however, and allowing the

statement that mind is, indeed, as a phenomenon
diff"erent from physical forces, but correlates more
or less directly in strict proportion with these,

mind must be admitted into the circle of corre-

lated force. Of course it is quite impossible to

reduce the quantity or quality of mind force to

any method of mathematical precision. Vitality,

energy, mental qualifications, health, courage,

love, irascibility, may have a standard in our own
mind with regard to an individual, but we cannot

reduce such qualities with mathematical precision,

and cannot communicate to others with exactness

our own idea. When taking into consideration

the physical facts underlying the mental facts, it

may show that widespread concomitant action of

the nerve currents and the agitation of the brain

that may account for many of the unexplained

incidents, divinations, witchcrafts, and similar

phenomena as a result of that tumultuous con-

flict, and exercise of energy in reconciling the

union of the material to the immaterial, even

among the inferior races of mankind.

HINTS FOR EXPERIMENTERS.
EXPERIMENTAL MAGNETIC NEEDLES.

Foe electrical and magnetic experiments, ama-

teurs sometimes find it desirable to mount mag-
netic needles on rigid bearings, and without the

aid of untwisted silk or other suspending fibres.

The accompanying figure illustrates a method by
which magnetized sewing-needles may be mount-

ed in that manner. The needle (N S) is passed

through the small card (0) at right angles to the

needle (H). TTiis supporting needle is held in a

vertical position by a very small glass cup (G)
and by a glass tube (T). The small glass cup is

formed by holding one end of a tube of 1-16 inch

bore in the flame of a Bunsen burner until the end

has closed itself and has assumed the shape shown

I

fe

niiT

in the figure. During this operation the tube

should be kept turning constantly, so as to heat

the glass evenly. When the glass has become

cool, the closed end is cut off" and mounted in a

snugly-fitting hole bored in the wooden base (P).
The support (T) is made from a glass tube by
heating it and drawing it out into two tubes, each

ending in a point of very thin glass. The end of

one of these tubes is broken off' at a point where
the opening so formed will just admit the blunt

end of the needle (H). This tube may be mounted
in a hole passing through a horizontal wooden

support. The card (C) should be as small and

light as possible, and the vertical needle should

pass through its center. An astatic needle mount-
ed in this way is shown at K. As may be seen,

these needles are not supported exactly at their

centers, and are otherwise unsuitable for electrical

measurements; but they answer very well for

many of the simple experiments which illustrate

laws of electricity and magnetism.— Langton
Byllesby. [Originalin Popular Science News.]

THE CARTESIAN DIVER.

For experiments with the Cartesian diver, I use

a large flat bottle and a small vial, such as is used

for homeopathic medicines. I completely fill the

bottle with water. I then fill the vial about half

full, a few trials determining exactly how much
to use, and invert it in the bottle. The bottle is

then corked, the cork being put in with more and

more of force, followed by repeated careful loos-

enings of it, until the vial barely floats. ITien,

taking hold of the bottle and pressing the sides,

the volume is decreased, and the vial descends,

rising again when the pressure is removed. This

method of showing the transmission of pressure
is not new, but I think it is not generally known.

I believe, however, that the following modifica-

tion of the experiment is original with myself:

Having corked the bottle so that the vial will

barely descend, and remain at the bottom, I find

that pinching the flat bottle edgewise, instead of

flatwise, increases the volume of the bottle enough
to cause the vial to rise to the top. The force re-

quired in this latter case is, of course, greater
than that required in the former. One who has

never used this simple apparatus will be aston-

ished at the remarkable' sensitiveness to pressure

which may be obtained.—Clarence M. Bou-

TELLE, in Scientific American.

TEST PAPER FOR ACIDS.

Cut white filtering paper of neutral reaction in

pieces of about six inches square, and impregnate
them with tincture of curcuma (1 part curcuma, 7

parts alcohol, and 1 part water). Place the paper
on threads to dry. When dry pass a sheet of it

through a bath composed of 40 drops of liquor

potassa) and 100 c. c. water. Then immediately

pass it through a bath of water,— flat earthen

dishes are convenient for the baths,
— and at once

place it on a thread to dry. As soon as it is dry
cut it in pieces and inclose them in tinfoil. The

paper will not bear long exposure to light and air,

but will keep well if inclosed in tinfoil. It is

much more sensitive than litmus paper, and will

detect acid in a mixture of 1 part of hydrochloric

acid in 150,000 parts of distilled water, and will

detect carbonic acid in spring water. If the wate^
be boiled to expel carbonic acid, and a yellow

color is produced, some free acid (besides CO,) is

shown to be present. The best way to use the

paper is to touch it with a glass rod which has

been wetted with the liquid to be tested. The

paper can be freshly prepared in fifteen or twenty
minutes.—S. J. Hinsdale, in American Druggist.

»*

SCIENTIFIC BREVITIES.

On Prout's Hypothesis with Reference to

THE Atomic Weights of Oxygen and Carbon.
—On comparing the formulae of different com-

pounds which only contain hydrogen, oxygen,
and carbon, J. A. Groshans concludes that the

figures 12 and 16 must be admitted for carbon

and hydrogen.

Mr. Berthelot has proved by experiments

that there is no foundation for the belief that the

earth absorbs and retains more carbonic oxide

than other gases
—an hypothesis offered to ex-

plain several cases of asphyxiation which have

occurred when miners went into a level shortly

after an explosion.

The Name of the Kangaroo.—At a recent

meeting of the Linnean Society of New South

Wales, some discussion took place as to the mean-

ing of the now universally accepted term kanga-

roo. It appears that it has been reported that in

the language of the natives of the Endeavour River

region the word kangaroo means "I don't know."

This answer was given to Captain Cook m reply
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to some question, and he, instead of appreciating
its meaning, understood it to be the name of the

animal to which it is universally applied.

Silvering Ikon.—A new Austrian patented

process for silvering articles of iron is thus de-

scribed: The article is first plunged in a pickle
of hot dilute hydrochloric acid, whence it is re-

moved to a solution of mercury nitrate, and con-

nected with the zinc pole of a Bunsen element,

gas carbon or platinum serving as the other pole.

It is rapidly covered with a layer of quicksilver,

when it is removed, washed, and transferred to a

silver bath and silvered. By heating to 300° C.

(572° F.) the mercury is driven off, and the silver

firmly fixed on the iron. To save silver the wire

can be first covered with a layer of tin ; one part
of cream of tartar is dissolved in eight parts of

boiling water, and one or more tin anodes are

joined with the carbon pole of a Bunsen element.

The zinc pole communicates with a well-cleaned

piece of copper, and the battery is made to act till

enough tin has deposited on the copper, when this

is taken out and the ironware put in its place.

[The wire thus covered with tin chemically pure,
r and silvered, is much cheaper than any other sil-

vered metals.

Changes in the Terrestrial Axis.—At the

autumn meeting of the International Conference

on Degree Measurement, lately held at Freiburg,
it was reported that a series of simultaneous ob-

servations carried on at Berlin, Strasburg, and

Prague, showed that a decrease in latitude was in

progress, at least in Middle Europe, and a similar

phenomenon had been noted in other places in

Europe. This implied an alteration in the direc-

tion of the earth's axis. That is, the poles and

equator, latitude and longitude, are not, as usually

assumed, practically fixed data. The amount of

ascertained decrease of latitude at the end of the

six months' period, from August, 1889, to Febru-

ary, 1890, was half a second. It was stated at the

conference that the Berlin observations for the

half year ending last August showed an increase

of latitude amounting to 0.4, or two-fifths of a

second. Fluctuation of the axis is thus due to a

minute oscillation, probably owing to some

changes in the internal mass of our planet, and
not to be confounded with the precession of the

equinoxes.

Effect of Copper upon Rubbf.k.—In a pa-

per read before the British Association, Sir Wil-

liam Thompson stated that metallic copper, when
heated to the temperature of boiling water, in con-

tact with the rubber, exerted destructive effect

upon it. With a view to finding whether this

was due to the copper per se, or to its power of

conducting heat more rapidly to the rubber, he
laid a sheet of rubber on a plate of glass, and on it

placed four clean disks, one of copper, one of

platinum, one of zinc, and one of silver. After a

few days in an incubator at 150° F., the rubber
under the copper had become quite hard, that

under the platinum had become slightly effected

and hardened at different parts, while the rubber
under the silver and under the zinc was quite hard
and elastic. This would warrant the inference

that the metallic copper had exerted a great oxi-

dizing effect on the ruliber, the platinum had ex-
erted a slight effect, while the zinc and silver re-

spectively had no injurious influence on it. The
i-ubber thus hardened by the copper contained,
strangely enough, no appreciable trace of copper ;

the copper, therefore, presumably sets up the oxi-

dizing action in the rubber without itself permeat-
ing it.

©fee ©at-DoGP ^orld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

Once more the revolving year is opening for us

the doors long closed by frost and snow. It is

time for all the members of the Agassiz Associa-

tion to quit the cosy fireside and begin their out-

door excursions. Nature points the way to the

banks of thawing streams and to the aisles of

awakening forests, and shouts to one and all the

first order of the new springtime
—March t

THE JOY OF IT.

The pure happiness that may be enjoyed by
those who love the out-door world could hardly
be better expressed than in a letter recently re-

ceived from the Secretary of one of our English

Chapters : »

"If the tiny work of our tiny Chapter will en-

courage any others to work, I hope you will pub-
lish any extracts that may be useful, for the

pleasure we derive from the study of natural his-

tory cannot be imagined—it can only be realized.

We have given up the pleasures (?) of London

society to live a simple country life with our

children, and it is impossible to describe the gain
in happiness and love in our home. We often say

that, although we are not rich, we cannot point to

any other home where there are so few troubles

and crosses as in our own. The absurd craving
for wealth of gold instead of wealth of beauty
and contentment to be found in Nature, as you
teach us,, seems to be the origin of half the misery
of life."

This sounds like an echo from dear old Plato,
when he said : "A sage whispers in my ear that

no pleasure except that of the wise is quite true

and pure—all others are a shadow only. The
truest pleasures are those approved by the lover

of wisdom and reason ; next those of the soldier

and lover of honor
; last of all those of the lover

of gain." — *»
AN INTERESTING LETTER FROM AN

ENGLISH SCHOOLBOY.
Dear Sir : You ask me about the several names

In my address. Frindsbury is the parish, Roch-
ester the town, and Goddington is our house.

Frindsbury comes from a Saxon word, Fremde,
and means "Foreigners' Town," or, I believe,

some think, "Friends' Town." It has a very old

Norman church, with old paintings of saints on

the sides of the recesses of the windows. These

were discovered when taking down some plaster.

One fresco is of St. Lawrence, with a gridiron in

his hands, which is to show that he was martyred.

Yesterday we celebrated an old custom called

"Hallow E'eu." A lot of apples are placed in a

tub of water, and boys dip for them with their

mouths. It is not so easy to get them, for they
roll along. I am in school now in Scotland, at

Loretto, an old Midlothian monastery.
There is an old tombstone—or rather board, for

it is made of oak—in Frindsbury church, bearing
this inscription :

HEERE DOTHE THOMAS BUTLER REHAINE
WHO BEKVED QUEANE ELISABETH ALLE HER RAINB.
IMNE England, Fkanse aNd Spaine
INNE Ireland, Scotland with tHe Beste
And now in grave his corps dothe rest.

This is a pretty good example of the spelling of

the sixteenth century. They did not know when
to spell wor(J? with capital letters, nor whether

the capital w^as to go in the middle of a word.

Yours very truly,

Godfrey Trench.

THE AGASSIZ BULLETIN.
A monthly paper of peculiar interest is The

Agassiz Bulletin, issued by the Hyatt Chapter of

the A. A., No. 490, New York, (N). It is a paper
of eight foolscap pages, two columns each, and
is reproduced by hand from a manuscript copy.
Nevertheless the price is only twenty cents per

year
—less than the cost of the paper and ink.

Among the interesting items in the first number

(January, 1891) is this: "Hyatt Chapter meets

on the first and third Wednesdays of each month
at 2,663 Third avenue. Lectures and debates are

scheduled for every meeting. Visitors cordially
welcomed."

PERSONAL OBSERVATIONS BY CHAPTER
604, A. A., FREDONIA, N. Y.

notes on land-shells.

We were interested in the article " Some Land-
Shells in England," published in the Swiss Cross

for December, 1888, but failed to identify any of

our snails with the English ones there described.

We have found twelve species in this vicinity,

eight of which are Helices, besides some individ-

uals which we cannot yet classify. We have had
these all living in our "snailery." We arranged
a box twenty inches long, eighteen wide, and

eight deep, by putting in a layer of garden mould
two inches deep, then one inch of black wood-

earth, and a covering of fresh moss with a few
small plants

—violets and hepaticas—^growing in

it. We sprinkled it often, to keep it like a bit of

the moist woods, and set the box by a north win-

dow in the chamber. It was covered with a piece
of wire screen, with a stone at each corner to keep
it tight. We tried glass, but found it better to

give plenty of air.

We put in two or three of each species of snail

as we found them. About the middle of March

they begin to move and feed, and are more active

as the season advances. They are quiet through
the day, usually glued to the side of the box or

screen cover, or with the mouth of the shell buried

in the earth ;
but 9 o'clock P. M. finds them busy

eating and travelling. In November they begin
to hibernate, but warm days wake them up again.
After frost comes they are quiet until spring. We
sowed rape seed, and gave them the tender leaves.

They ate this a little, but liked cabbage better, and
lettuce best of all. We only put in bits of cooked

lean meat a few times, as they did not appear to

care for it, and left it to spoil. The children ask

many questions that we cannot fully answer. We
are sure snails have their likes and dislikes, and
wish to be left quiet when they go to sleep.

Most people know Helix albolabris (Say), with
its large, stout shell. It sometimes has a white

tooth, or a suggestion of one, on the pillar lip.

H. thyroides (Say) is nearly as large, but the

shell j>- thinner and usually pinkish. It looks

speckled when the animal is in it, but the little

white spots cha'nge place. We think they are

globules of air between the animal and its shell.

We often find a tooth in the mouth of this shell.

The umbilicus is partly covered by the reflexed

lip.

H. alternata (Say) abounds in low, wet woods.
The flat, dark-colored, striped shell is rather pretty
when cleaned. The animal is reddish ; the umbili-

cus large and opan.
H. palliata is a handsome shell of a rich brown

color.
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H. tridentata (Say) is very pretty. The animal

is of a dark bluish-slate color.

II. intertexa (Binney) is shaped nearly like an

old-fashioned bee-hive.

The small H. monodon has so narrow a door that

it is difficult to see how the animal gets out for a

walk.

The little H. perspeetiva (Say) is shaped like a

saucer. We took seventy of these out of the

decayed wood in an old stumpr
Zonites inornata (Say) is light yellowish-horn

color. The edges of the shell are not often found

perfect.

Z. fuliginosa (Griff) is a beauty—glossy brown

on the outside, and the mouth lined with bluish

pearl.

Hyalina nitida (Mflller) is the smallest land-shell

we have found. It was under a block of wood at

the front door, to which a foot-scraper w-as fas-

tened. The wood lay close to the large stone

steps, and was decayed on the under side. Hav-

ing taken several at different times for three years

past, I conclude they live under the edge of tjje

stone.

Succinea totteniana (Lea) has the same speckled

appearance as thyroides. The shell is frail and

only a cover for its back. This has been plenty

at Van Buren and in low lands about Canadaway
Creek.

On the south side of Cayuga Island, at La Salle,

N. Y., we found plenty of Macrocydis concava

(Say). The shell and the animal were very light

cream color. The shape is similar to that of H.

alternata, which is also abundant there.

Some of the names we took from an old report

on the shells of New York State. All except U.

palliata and H. monodon have been verified for us

by a member of the Isaac Lea Memorial Chapter
of the A. A.

To ascertain the size they would attain in one

year, we took from the woods, April 27, 1889, H.

alternata and S. palliata,
—two or three of each

species,
—and put them in a separate box. About

May 27 clusters of eggs were under the moss—
twenty or thirty in each cluster. The young
snails came out about June 10. At four months

old the young alternata were only one-sixth adult

size, while the palliata were one-fourth adult size.

Wlien one year old the former were about one-

half adult size, and the latter two-thirds adult

size. The shells of both were quite frail. Per-

haps in the woods they get food which suits them

better ;
and yet we conclude it is likely that they

do not attain full size until the second year, and

that the shell then grows stouter. We are sure

the alternata are cannibals, as we sometimes found

the palliata with the top of the shell eaten off,

and the alternata making a dinner of the inmate.

AN INTRODUCTION TO THE STUDY OF
MOSSES—PROF. LEO LESQUEREUX.

We are peculiarly fortunate in being able to

give to our readers the following hitherto unpub-
lished paper from the pen of the late eminent

Professor Lesquereux. Before his death, one of

our A. A. members wrote to him to inquire for

some simple introduction to the study of mosses.

Professor Lesquereux replied that he did not

know of any excepting an introduction which he

had written for his famous work. Manual of the

Mosses of North America. This introduction, he

said, had been omitted from the book in order to

save expense; it had been mislaid, but he would

find it if possible and forward it. Professor Les-

quereux died before he was able to do this, but

his son, finding it recently amoufir his father's

papers, has sent it, with full permission to pub-
lish it.

*»

INTRODUCTION ON THE GENERAL CHAR-
ACTERS OF MOSSES.

BY PKOF. LEO LESQUEREUX.

1. Mode of Propagation of Mosses.—Mosses are

reproduced by the germination of spores or by

propagules. The seminal granule, or spore, is a

small, round body, formed of two membranes;
the outer, perispore, more solid, often granulose
on the surface, generally of a peculiar color; the

inner, soft, hyaline, and containing the elements

necessary for gennination. ^Vllen perfect spores

are ripe and exposed to humidity, the inner mem-
brane becomes swollen, the perispore is ruptured,

and allows the protrusion of the primordial cell—
the first growth of the moss, named proembryo.

This proembryonal utricle is first divided into two

cells, which, by subsequent subdivisions, consti-

tute more or less elongated filaments, which, by

anastomosing at •various angles, compose a con-

fervoidal tissue, prothallium, upon which buds of

new plants are developed. Another mode of re-

production of the inosses, still more frequent, is

from the development of buds, tubercles, or fila-

ments, derived from different parts of mature

plants. Effete leaves, branchlets, lenticular gran-

ules, pseudopodes, attached to the leaves or the

stems,—all have the property of sprouting into

radicles and producing new plants.

2. The Boot.—This organ, essential for fixing

the plants to their place of growth, is found in

all mosses. As rootlets, or radicles, they are not

only attached to the base of the stems, but often

distributed in fascicles along the stems and the

branches, which they sometimes cover as with a

matting, or tomentum. They may even appear at

the top of the branchlets, or upon the surface of

the leaves. They are composed of a single series

of oblique cells with contiguous walls {parietes).

They are either simple, or at length forked, or in

fascicles. So-called "creeping roots" are merely
subterranean branches, stolons, analogous to rhi-

zomes—a continuation of, or shoot from, the base

of the plant.

3. The Stem.—lliough sometunes very short,

the stem is present in all the mosses. In the

annual Acrocarpi it is generally simple; but it

becomes compound by repeated simple, double, or

multiple innovations when perennial. It is truly

ramified only in the Fleurocarpi, whose lateral

fructification does not impede the growth. For

in the Acrocarpi, the fructifications being terminal

and late, the annual development is continued

only by lateral gemmules from under the flowers

for the vegetation of a second year. As these

annual innovations are not always simple, but in

twos, threes, or more, the old plants are some-

times simple, sometimes double, or many times

dichotomous, or fastigiately branched. In the

Fleurocarpi the ramification is very varied—dif-

fuse, pinnate, bipinnate, ramulose, fasciculate, etc.

4. The Leaves.—The leaves are present in all

mosses, in their natural state of development.

They are generally horizontally attached to the

stems, sometimes obliquely, rarely vertically.

Their relative position varies in different species—sometimes even in different parts of the same

plant. The characters of the leaves, their mode
of attachment, their forms, the divisions of the

borders,—which are never lobate, but entire, or

dentate, or ciliate, etc.,
—the appearance of the

surface,—opaque, glossy, papillose, etc.,
—are ex-

pressed by common botanical terms. They are

generally formed of a simple stratum of cellules

of various forms, or, in rare cases, of superposed,

doul)le, or triple layers of cellules.

5. The Organs of Generation.—The flowers of

the mosses, like those of the phoenogamous plants,

are unisexual or bisexual; they are polygamous
or synoecibus when male and female organs are

mixed in the same involucre ;
monoecious or autcB-

cious when in separate buds on distant or separate

branches ; parrecious wl»en the antheridia are freel

in the axils of the perichoedial leaves; androgy-
nous or hypogynous when the male and female

flowers are close to each other or separated by a

single leaf. In the Acrocarpi, the flowers, either

female or bisexual, are produced at the top of the

stems or of the innovations. The male flowers

are sometimes similarly placed, but more gener-

ally on the sides of the branches, especially at the

base of the female flowers, which throw them

aside in their growth. In the Fleurocarpi, the

flowers — always lateral— are upon stems or

branches. Polygamous as well as female flow-

ers are enclosed into a kind of involucre of im-

bricated leaves, of which the inner ones—origi-

nally tlie smallest— gradually increase in size

during tlie evolution of the fruit, forming a pecu-

liar envelope, perich<xti%im, which surrounds the

inflated oval support of the i)edicle, the vaginule.

I'he involucre of the male flowers, perigonium, is

not subject to a modification of the same kind,

though the inner leaves generally differ from the

outer in some characters. The female organs of

the mosses, archegonia pistellidia, show the great-

est analogy to the pistils of the phjBuogamous

plants. They are flask-shaped bodies, each with

a cellular covering, narrowed upwards into a

cylindrical tube, stylidium or collmn, which, vari-

able in length in different species, rem.ains closed

until the anthesis, when it opens by an enlarging

funnel-like mouth, to receive and give passage to

the fecundating matter. The archegones are more

or less numerous in the dift'erent species,
—two to

thirty, or even more;—but generally one only is

fructified, rarely two or three, the fruits iu this

case being clustered in the s.ame perichoetium.

The male organs of the mosses, antheridia, en-

closed with paraphyses in the perigonium, are gen-

erally composed of two parts,—an utricle, of an

oval elongated form, rarely globose, containing

the spermatozoid matter; and a pedicle, either

short or somewhat elongated. AVhen replete, the

antheridia are swollen, greenish white or hyaline

at the apex; when empty, they become flaccid,

rugose, reddish or dirty yellovy, and deformed by

compression. At the time of fecundation the sub-

clavate bacillate spermatozoids convolute in spiral,

being freed from the spermatozoid mass wherein

they are mixed, have a spiral motion of their own,

—like small living animals,—and penetrate the

archegones through the cylindrical tube. The

number of tlie antheridia is, lilie that of the

archegones, variable according to genera and spe-

cies. Filamentose organs, paraphyses, are mixed

with the antheridia and archegones ; they vary in

their form and their number. They are generally

as long, or even longer than the antheridia; fili-

form and slender ingemmaceous flowers, subcla-

vate, spathulate, etc., in discoid or anthoid ones.

6. The Fruit.—In ripening, the base of the fer-

tilized archegone gradually enlarges into a cap-

sule, theca, composed of two walls; the inner,

sporogone, or sporange, soft, thin, which at matu-

rity contains the spores, and which either adheres

to the outer walls, or, free—except at its base—is

like a sm.all cylindrical bag attached to the outer

walls by filaments. In the process of its growth,

the cellular part covering the sporange becoming
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dry and membranaceous is transversely ruptured
at its base, and forms the clyptra

—a cover which,

pushed upwards, is either split on one side and

thrown up obliquely (cuculliform) ,
or is gradually

expanded, and sits upright upon tlie capsule like a

conical hat (mitreform), either entire or lacerate

at its base. In rare cases it remains attached to

the base of the capsule, which then passes through

by a longitudinal slit of its side. It is also some-

times dimidiate, or split on one side in its whole

length. The capsule itself, formed of a somewhat

hard, solid membrane, composed of two or more
series of cells, is variable in size, shape, and color

L in the different species of mosses. It is generally

I
more or less perforated by stomates towards its

base. In most species the capsule is gradually
'

narrowed downward to ii neck, collum, or an

^apophysis. The collum is merely the obconical

upper part of the pedicle ; while the apophyses is

• a more or less long prolongation of the inflated

base of the capsule, from which it generally dif-

. fers by consistence and color. In some species it

is as long as the spor'ange, or even longer, being
an intermediate part between it and the pedicle.

The pedicle, or basilar support of the capsule, is

sometimes short, or scarcely discernible, though
Epresent in all mosses. It is generally filiform,

icylindrical, of equal thickness in its whole length,

iexcept under the base of the capsule. It is more

[or less rigid, elastic, generally smooth on its sur-

Cface; sometimes rough, scabrous, or verrucose.

IThe lid, or operculum, also in all mouses except

[the Cleistocarpi, the Holocarpi, and the Schisto-

carpi, is the apex of the capsule, which becomes

circumscissile, and is at length detached as a kind

^of cover. It is variable in shape, length, color,

and affords very valuable characters for the diag-
nosis. The annulus is a narrow fringe composed
of one, two, or three series of hyaline cellules at

the orifice of the capsule. l"he cellules, contracted

by dryness when the capsule is ripe, and abruptly
dilated by humidity, force the disruption of the

lid. These cellules are detached from the orifice

in fragments, or else they remain adherent to the

lid, or fall altogether from the mouth of the cap-
sule as a spirally-twisted narrow fringe. The

spores or sporidia enclosed in the capsules, de-

formed by compression when young, become glo-
bose in ripening ; they are sometimes angular, but

generally smooth or rugulose. They are greatly
variable in size—from 1-5 to 1-100 m. m. in di-

ameter. They also vary in number; species of

Archidium have no more than fifteen or twenty
spores in each capsule ;

in the Hypnacex the spores
are very small, and, indeed, innumerable.

The Peristome.—When the lid is removed, the

orifice of the capsule, in most of the genera of

mosses, is seen to be adorned by a simple or

^double
—very rarely triple or quadruple—row of

small teeth and cilia, called the peristome. When
simple, the peristome is composed of eight, six-

teen, thirty-two, or sixty-four teeth, attached to

the orifice of the capsule or a little lower inside

of it
; sometimes tubulose, or prolonged above the

orifice into a cylindrical tube. The teeth are sim-

ple or compound—that is, in this last case they
are formed of two or four similar parts adhering
or united by the borders, and thus geminate or

bigeminate. These parts often separate' with age,

doubling or quadrupling the number of the teeth.

A colored line marks the union of tlie teeth or the

line of division. 'Hie teeth are very variable in

size, form, and color, affording important charac-

ters for the diagnosis. WJien the peristome is

double, the inner is generally composed of a pel-

lucid, yellowish membrane, processus, of various

leneths ; it is rarely entire, sometimes irregularly

lacerate, generally cut into segments and cilia.

The segments are usually plicate-carinate length-

wise, more distantly and less distinctly articulate

than the teeth. The cilia are generally narrow,

filiform, distantly articulate; sometimes barred

(appendiculate) at the articulations. They are

also derived from the inner membrane, and are

alternate with the segments.
The columella is a cellular cylinder, or axis,

which occupies the center of the cajjsule, from
its base to the top of the lid. It is generally

fugacious, and soon breaks up or decays. In a

few mosses, however, it persists and remains at-

tached to the lid, supporting it above the mouth
of the capsule when this becomes dry and effete.

Mosses live everywhere and on various kinds of

material. On criks or on coarse sandstone, to

which they are attached by short radicles pene-

trating tlie porous matter, are species of Desmato-

don and Barhula; on coarse gravel along roads,
Trichostomeum ; on the sand and naked earth of

the plains, the Cleistocarpi, the Pottoidem, and the

Weisiei^; on clay banks, Fissidens and Dicranella;
on the wood of living trees, the Orthotricheoe es-

pecially; on that of decayed trunks or branches,
the Dicranece, the Hypnece; on the dung of ani-

mals, the Splachneoe, etc. Their especial province
in nature is to absorb and concentrate atmospheric

humidity, and to retain it in their texture, either

to hasten the decay of the dead woody matter to

which they are attached, or to retard it when life

still remains in the plants. UTicy cover and pro-
tect the roots of trees and their base against at-

mospheric influences, cold or heat
; they over-

spread waste fields, swamps, and bogs, and by
their gradual decay produce peat or humus. They
are thus modestly pursuing everywhere a constant

work of usefulness, always bearing a pleasant as-

pect, giving the appearance of life, and hiding the

hand of death wherever its decomposition is at

work.

Mosses are found in every station, under every
kind of climate, and bear an uninterrupted life.

They have their seasons for fructification, but

even when dry and discolored under the influence

of heat, they take life again and continue to vege-
tate as soon and as often as they receive a sufti-

cient amount of humidity. Hence the botanist is

never disappointed in his searcli for mosses. At

every season some species bear their fructifica-

tion, and are therefore determinable. They need

no care for their preservation ; heaped in bundles

or dried they may be left aside for years, and,
when needed for comparison and determination,
immersion in water revives them, and at once

they open their leaves and become as fresh and

green as if they had just been gathered.

SELECTED REPORTS FROM CHAPTERS OF
THE TENTH CENTURY.

902, Nancy, France, [A].
—Although our Chap-

ter is not very old yet, I will tell you what we
have done during this year. We have nine mem-
bers :

President—Mdlle. C. de Metz Noblat.

Secretary—Mr. Frederic de Metz Noblat.

Treasurer—Mdlle. Louise de Metz Noblat.

Active Members— Mdlle. Marie de Faultrier, Mdlle.

Jeanne de Metz Noblat.

Corresponding Member—Mr. Alexander de Metz Noblat.

Honorary Members— Mme. A. de Metz Noblat, Mme.
de Carey, Mme. Lejeune.

One member has an herl)arium of the plants

growing in this country. To this are added the

plants we receive from the United States by ex-

changes. We are making all together a geological

collection; and two very young members have

begun a collection of Lepidoptera. We have held

eight meetings.

January, 1890.—-As the season was not favor-

able for looking about ft)r specimens, three mem-
bers had studied a subject to speak of. Mr. Fred-

eric de Metz spoke of the hippopotamus, Mdlle.

L. de Metz on ants, and Mdlle. C. de Metz on the

classification of insects.

February.—One member was in Nice. TTie Sec-

retary read a letter from her, and showed a plant
she had sent—the 'Orchis militaris.

May.—Mr. F. de Metz explained all characters

of the plant Cytisus laburnum. Mdlle. J^. de Metz

spoke of different interesting things she had seen

in Nice. She brought a marine plant (Gorgonia

oerucosa) and some shells of the island of Ste.

Marguerite (Isles de Lerins). Mdlle. M. de Faul-

trier spoke of an old camp of the Gaulois which is

in the forest of Haye near Nancy. It looks like a

great wall of heaped stones, about two meters

high and four or five meters long; it has the

form of half a circle. The inner part looks as if

it had been burnt
;
the stones are calcined and the

earth is red like bricks. It is very curious.

July.—Mdlle. Ij. de Metz showed some fossils

she had found near Nancy. They are like shells

in the stone. Mdlle. C. de Metz made a descrip-
tion of the family Synantherm.

August.—Mr. F. de Metz made a description of

the plant Erythrea centaurea. He remarked that

many flowers of this plant—which has generally
five petals and five stamens—had four or six petals
and four or six stamens ; this peculiarity is not

mentioned in the flora. Mdlle. C. de Metz had
been in the Vosges, and showed many rare plants
she had found there,—Arnica montana, Comarum
palustre, Adenostyles alhifrons, Sonchus nlpinus ;

—
also dift'erent specimens of granite and amphibo-
lite. She had also a bi-anch of fir-tree with a sort

of disease called by the peasants
" balai de la sor-

ciere," because it looks like a l)room of branches
which grow quite near each other. A gentleman
who had been in Gallicia brought l)ack some

ozokherite, found there in quantity, but very rare

in other lands. It looks a little like wax, is

brown, and smells like petroleum. It is found
in the earth.

September.—Mr. A. xle Metz showed us a collec-

tion of common insects found in the neighbor-
hood. He explained to us the configuration and
habits of bees.

October.—Two meml)er8 had been in Switzer-

land. They brought back a few plants.
November.—Mr. E. de Metz read about the

wildcat, and showed tlie skin of such an animal
that was killed in the neighborhood. 'ITie Secre-

tary read the annual report, and proposed to the
members to study during the winter the plants

growing in the garden.

Wishing the A. A. much prosperity, I remain

Yours truly,

F. DE Metz Noblat.

909, Brooklyn, N. Y., [P]._We organized last

November with five members. Since then our

membership has increased to seven. We have
held twenty-six meetings, and have sent delegates
to the New York and New Jersey Assemblies.
The field-meetings were three to Flatbush, two to

Central Park, and one to Bay Ridge. We have a
class in zoology, and have lectures about once in

every two meetings. We have held several de-

bates, among which were "Are Woodpeckers In-

jurious to Vegetation?" and "Should the Increase
of the English Sparrow Be Stopped?" We gave a

prize for the best note-book, which was won by
our Presiaent. One Qi our mpini^^rs took ?rvt«s-
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sor Guttenberg's course in mineralogy. We have

a very fair collection, consisting of from 900 to

1,000 mineralogical specimens, 500 zoological, 60

eggs, 50 fossils, and 100 specimens of American

algse. Our mineralogical collection includes most

of the common minerals and rocks to be found in

this vicinity, and also some which are very rare—

as mountain leather, a sijecimen about 12"X14",
and being a formation of asbestos. This was

found at King's Bridge, New York, in the exca-

vations for the North River Canal, between two

strata of rock. It has the appearance of newly
tanned leather covered with sand, is very flexible,

and is rather hard to tear. We have also speci-

mens of meteoric iron ore, crystals of silver, lace

silver from Colorado, moss agate, and specimens
of almost all the gems—the diamond included.

Two of our most highly prized specimens were

found in Massachusetts, being geodes about six

inches in diameter, the inside covered with beauti-

ful quartz crystals. Our zoological specimens in-

clude shells from all parts of the world, most of

the common insects of the vicinity, a porcupine-

flsh, saw-flshes' saws, alligators' heads, and the

like. We also have a fine microscope, and a large

aquarium which we keep stocked with insects and

reptiles. Our meetings are held at our President's

room, 85 Lafayette avenue, Brooklyn, where we
intend to hold an annual exhibition.—O. Doer-

flinger. Sec.

934, Bourbonnais Grove, 111., [A].
—Our Chapter

has adopted as its special local name,
" The Mivart

Scientific Association of St. Viateur's University."

Our first work was to procure a stereopticon cost-

ing $76.50—quite an expensive undertaking, but

not regretted, for it has afforded us much instruc-

tion and pleasure. We now have seventeen active

members, and the following oflJcers :

Director—Rev. J. Bender, C. S. V.

President^A. F. Dldler.

Vice-President—Charles Brady.

Secretary—M. Lenmai-tz.

Assistant Secretary—M. Fortln.

Treasurer—G. McCann.
Censor—G. Carlon.

The authorities of this institution kindly promise
to provide cases for our specimens.—M. Lenmartz,
Sec.

935, Sycamore, 111., [A].
—I have just returned

from Colorado. I ascended Pike's Peak, visited

the " Garden of tlie Gods," and Manitou Mineral

Springs, securing fine mineral specimens. Our

Chapter collects shells, minerals, and Indian rel-

ics. I had a pleasant visit with the Secretary of

the Chapter at Colorado Springs, who has a fine

collection of minerals. Six of the boys who used

to belong to our Chapter here, now live in Colo-

rado Springs, and during my stay there we took

many trips together to points of interest. At

Austin Bluffs we found agates and topaz.
—Vernon

Allen, Sec.

941, Avondale, N. J., [A].—Owing to serious

and prolonged illness, our work has been inter-

rupted. Our membership continues the same.

During the summer we added materially to our

herbarium and to our collection of minerals. After

our enforced rest we have now started in with re-

newed interest.—M. C. Van Dien, Sec.

942, New York, N. Y.,

several students of the

of the nineteenth ward

athletic club, under the

quois Sporting Club."

February 1, 1890, when
was also a member of a

[Y].—On March 24, 1888,

German American School

of this city organized an

title of the "Young Iro-

This club continued until

one of its members—who
New York Chapter of the

A. A.—suggested that we should form a Chapter
of your Association. The proposition was agreed

to, and we were enrolled as German American

Chapter, No. 942, (Y), New York City. Thus

ready for work, we applied to the Board of

Trustees of the German American School for

rooms in the school building, which were granted,
and where we have held our meetings since the

organization of this Chapter, clear of all expenses.
Our original membership was seven, but it has in-

creased until we now number thirty, viz., seven-

teen active,
—of whom the ages vary from four-

teen to seventeen,—eight honorary, and five cor-

responding. We have held twenty-one regular

meetings and one special meeting. We belong to

the New York City Assembly, and our delegates
have attended every meeting, and our Chapter was

fully represented at the exercises of the last con-

vention. Of the four regular meetings held every

month, the first is devoted to general liusiness,

the second to the animal kingdom and astronomy,
the third to the vegetable kingdom and biology,
and the fourth to geology, mineralogy, chemis-

try, and physics. At these meetings lectures and

treatises are delivered by the members, and occa-

sionally we have debates. Of the lectures and

treatises delivered the following are a few, viz. :

"History of the A. A.," "Nature," "Mounds,"
"Diamonds," "Dissection of a Lobster," "Intro-

ductions to Botany, Zoology, Biology, and Geol-

ogy," and "The Solar System." Four of our

members are taking Professor Guttenberg's course

in mineralogy, and five Professor White's course

in botany. Several botanical and mineralogical

expeditions have been made, and we were obliged
to appoint a committee to investigate about a cab-

inet, which will report at our next business meet-

ing.
—Kichard P. Kent, Sec.

950, Swarthmore, Penn., [A].—Last year we
had regular, well-attended, and interesting meet-

ings, our attention being given principally to

ornithology, entomology, and mineralogy. In

our study of entomology we have endeavored to

collect specimens of moths, the larva; of which

are destructive to our shade and fruit trees. One

satisfactory result of collecting cocoons during
the season of leafless branches and keeping them
until the moths developed, was observuig for our-

selves the diflerent habits of the male and female.

The females deposit their eggs before attempting
to fly. This leads us to the conclusion that gath-

ering the cocoons is the surest method of saving
our trees, as well as getting fine, uumarred speci-

mens. Our collection in mineralogy has been

steadily increasing, and now includes specimens
of most of the minerals found within a radius of

six miles. This is in the Philadelphia belt and

includes serpentine localities, so that we have a

great and interesting variety. A fine cluster of

andalusite crystals is one of our latest additions,

and is highly prized, as we had been told that this

mineral was exhausted in this region. Our Presi-

dent is a member of the Corresponding Geological

Chapter, and is deriving much benefit and pleas-

ure from the circulating reports. We have a valu-

able addition to our library in more than sixty
volumes of the Geological Survey of Pennsylva-

nia, including geological atlases of all the coun-

ties, Professor Lesley's Dictionary of Fossils (il-

lustrated), and two volumes of plates of the " Coal

Flora of Pennsylvania and Elsewhere." We have

too much work to do not to feel alive and in good
spirits.

—Mrs. Ellen C. H. Ogden, Sec.

, 979, Chillicothe, O., [A].—Our principal work
has been in botany. We have made a list of Kosb

County plants, excluding grasses, sedges, etc.,

and find that we have about a thousand varieties.

W. W. Franklin has completed several lists of the

birds of our County. We have greatly enjoyed
the year, and find great pleasure in the work of

the Association. Hardly a day passed during the

summer without finding us together, analyzing
flowers or in pursuit of birds. With best wishes

for the success of the Association, we remain

Chapter 979.—.John Ruhrah, Sec.

«» ——
CHAPTER ADDRESSES, NEW AND

REVISED.
So. of

No. Kame. Members
760 Jamaica Plain, Mass. A 4

Francis P. Larisli, 1 Roslyn Place.

S51 Newark.N.J. A 226

Prof. George C. Sonn, 2!) Clark Street.

443 Toronto, Canada. B 4

Alex. E. Hamilton, 57 Harbord Street.

100 Hartford, Conn. B 12

Miss Anna Westcott, 195 Sigourney Street.

87 NewYork.N.Y. B 53

W. T. Demarest, 339 W. 27th Street.

«>
Thk following are to be added to the list of

those Chapters and members that agree to reply

promptly to all correspondents :

Chapter 12, Forreston, 111. Specially interested in geol-

ogy, mineralogy, botany, and entomology, and particularly

glad to hear from meml)ers between the ages of eleven and
lifteen. Mrs. C. M. Winston.

A. T. Huntington, 74 Chester Avenue, Chelsea, ilass. In-

vertebrate zoology.—— i^f —
A NEW HELPER IN CHEMISTRY.

It gives us pleasure to announce that Mr. Mar-

cus Benjamin, 15 W. 121st street, New York City,

has united with our Association, and offers his

assistance to any who need it in the department
of chemical technology ;—for which specialty, by
the way, he writes the articles in Appleton's An-
nual Cyclop;edia.

»»

AVILL NAME YOUR BEETLES FOR YOU.

Bloomfield, N. J.

I WILL determine Coleoptera for any member of

the A. A. under the following conditions :

1. That postage for reply and for return of

specimens be sent.

2. That a number he attached to each speci-

men, and also a note giving the locality where

found.

3. That corresponding numbers be attached to

duplicate specimens in their own collection, if

possible; as in some cases, through accident in

the mails, 1 may not be able to get the specimens
returned in good condition.

I prefer to identify specimens from New Jersey,

and should like to correspond with New Jersey

collectors. Ralph Hopping.

->
The .Iapanf.se Filter Paper now so com-

monly used for cleaning objectives and eye-pieces

is manufactured on a large scale in Japan, under

the name "
Usego ;

''
it is yellowish white in color,

and has a silky lustre. On the one hand, it is so

thin the finest writing can be read through it, and

on the other hand, it possesses an astonishing

toughness, i. «., is only torn with ditficulty. Mi-

croscopically examined, it is seen to consist of

bast fiber, the threads, which fonn an irregular

net-work, being exceedingly thin-walled. By
comparison with other papers. Dr. Uloth was able

to identify it as derived from the shrub Wickstrmmia

canescens, which grows in the mountain forests of

Middle and South Japan. This plant is related to

the Mezereons of Europe, and belongs to the same

natural order.
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The article upon the study of mosses by the

late Professor Lesquereux is published for the

first time in the present number of the Popular
SciEXCK Xews, and, although necessarily some-
what technical, will be found of unusual interest

to all interested in botany. Professor Lesquereux
¥&» one of the highest authorities in his special

epartment, and we acknowledge with pleasure
ar indebtedness, both to his family and the Pres-

dent of the Agassiz Association, for the privilege
"! presenting his latest work to our readers.

+»
Mr. S. C. Sdtdam, of Baldwinsville, Xew York,

ends us an interesting photograph of some natu-

»1 snow-balls, formed on the frozen surface of a

Iver through the agency of the wind. The pic-

Ire sliows the river covered with hundreds of

lite perfectly formed snow-balls, ranging in size

om that of a barrel downwards. Although sim-

ilar occurrences have been observed before, the

formation of these natural snow-balls is quite un-

common, as it requires a fall of slightly damp
snow in connection with a high wind, and the

exact combination of the necessary meteorologi-
cal conditions does not often occur.

-t^*

A NEW claimant for the earliest discovery of

the "Periodic liaw" of the chemical elements
has arisen in the person of M. Ciiancouktois,
who, it has lately been found, published in the

Comptes Bendu of April 7, 1862, a paper on the

classification of the elements under the peculiar
title of "The Telluric Screw,"' in which he ar-

ranged the elements in a helix, as was done later

by Mr. Xewlands, and, in a supplementary paper,
made the explicit statement, which is the founda-
tion of the periodic law, that "the properties of

bodies are properties of numbers." Mr. Newlands,
who, it will be remembered, disputed the priority
of his discovery with the chemists Mendeleeff and

Meyer, first published a list of the elements ar-

ranged in the order of their atomic weights in

1864, and did not formulate the periodic law itself

until 1886. It is remarkable that so impoitant a

paper as that of C'haucourtois should have re-

mained unnoticed in a periodical so universally
read by scientists as the Comptes Bendu, for twentj'-

eight years ;
but such seems to have been the case,

and it is a curious instance of the often observed
fact that many important discoveries have been
made by two or more independent observers at

nearly the same time. The discovery of the planet

Xeptune, and of oxygen gas, are notable instances
of this, to say nothing of the many claimants for

inventions of commercial value, in which the ele-

ment of fraud and deceit may not be wholly ab-
sent.

In any case, it is no discredit to either Xew-
lands, MendeleefiF, or Meyer that the connection
between the physical properties of the elements
and their atomic weights was observed a few
months before they announced the results of their

own investigations. The only wonder is that
such an evident fact was not noticed before.

Chancourtois" theory, although containing a germ
of truth, was defective and imaginative in every
way, and would not for a moment bear compari-
son with the later work of the chemists mentioned

above, who have developed a theory which is to

the inorganic world what the theory of evolution

is to the organic. All the parties concerned are

entitled to the highest credit, and have ably sup-

plemented each other in their work.

A CURIOUS modification of silicon has been dis-

covered by Mr. H. X. Wauken, which appears to

be a graphitoidal form of the element, similar to

the graphite, or plumbago, of carbon, an element

which silicon closely resembles in many other

ways. The graphitoidal silicon occurs in perfect

oblique octahedral crystals, half an inch long, of

metallic lustre, insoluble in all acids but hydro-
fluoric, and infusible. The substance was ob-

tained by intensely heating potassium silicofluo-

ride in connection with metallic aluminium, al-

though the actual process was somewhat lengthy
and complicated. This allotropic form of silicon

connects it even more closely than before with
carbon and boron, and tends to strengthen the

theory held by some chemists that all the diftereut

elements are but modifications of a single form of

matter.

A GOOD example of the wild western imagina-
tion is found in a story, telegraphed from Omaha
to the leading newspapers of the country and

soberly published as a fact, of a patient in St.

Joseph's Hospital wliose bodily temperature
reached the astonishing figure of 171°, and, for

a period of two weeks, remained at 146°. As the

normal temperature of the body is slightly below

100°, and a rise of only a few degrees above this

point has hitherto resulted fatally, it would seem
that either the patient or the hospital tliermome-
ter must have possessed some very remarkable

properties. Inasmuch as albumen coagulates at

158°, it would also seem that the blood of this

patient must have been of a very different charac-
ter from that of common mortals, and free from
the albuminoid substances which that of less fa-

vored persons usually contains. 'ITiis alleged sci-

entific item is of more value as a sample of a most
artistic lie than as a statement of a fact of medical
interest.

The Cincinnati Board of Health has distin-

guished itself by suppressing an exhibition of

alleged "hypnotism," on the ground that it was

prejudicial to the public health. Even allowing
that the attempted exhibition was one of genuine
psychical phenomena, and not of mere deceit and

trickery,—as is the case with ninety-nine hun-
dredths of these travelling mesmerizers and hyp-
notizers,

—we can see no reason for the inter-

ference of the Board. If a person chooses to

place himself under the mysterious influence

known as hypnotism, he certainly has a right to

do so, without asking the permission of any polit-
ical oflicial. We doubt very much if the ofticious

members of the Cincinnati Board could explain
what hypnotism really is, or even give an exact
definition of the term

;
and the true reason for the

suppression of the exhibition was, undoubtedly, a

desire to imitate the action of certain oflBcials in

European countries, where exhibitions of hypno-
tism are forbidden by law. ITie constant inter-

ference of Boards of Health with private rights is

a growing evil, and a positive proof that sanitary
science and practical politics are entirely incom-

patible. Every individual has certain natural

rights which even health boards are bound to

respect, but this fact still remains to be brought
to the notice of many of them.

««

The New York and Connecticut divisions of

the League of American \Vheelmen"[offer~prize8

aggregating one hundred dollars for the best col-

lections of photographs of such subjects as most

strongly illustrate the unfitness of the present

public roads to be used as public highways, in-

cluding photographs showing the common specta-
cle of the farmer or the merchant with his loaded

w.igon vainly trying to drive his patient team and
load out of the inevitable mud-hole, and other pic-
tures ilbistrating the goodness of good roads and
the badness of bud roads. Each photograph must
be accompanied by a full statement of particulars,

giving date, location, etc., by which the picture

may be identified. The competition will close on
the first day of May„1891.

THE THREE KIXGDOMS OF X.4TURE.
AccoKDixo to the old school-books, all Xature

is divided into three kingdoms—the .Animal, Vege-
table, and Mineral. This is a very convenient

classification, as no one is likely to mistake a
mineral for a plant or animal, or—in the higher
and more familiar forms at least—to confuse a

vegetable and animal oiganism. A more rational

and strict classification would be to distinguish
two kingdoms only—the organic and inorganic, or

the living and dead forms of matter; for, as was
shown l)y Professor Stoller in the .January num-
l)er, the line between animals and plants is by no
means strongly marked, and among certain lower
forms of life it is often a puzzling question to

decide whether they should be considered as vege-
tables or animals.

An animal may be I)roadly defined as a vitalized

aggregation of matter, capable of motion and re-

production, and endowed with perceptive faculties

which enal)le it to take cognizance of the outside
"

world, and sustaining the chemical processes of

life by nutritive material obtained from external

sources ; while a vegetable is fixed to and grows
from a certain point, and has no perception of

outward conditions. These definitions are evi-

dently very faulty, as certain plants—like the
ferns and seaweeds—produce microscopic organ-
isms endowed with the power of motion ; while
the familiar growth of a potato-sprout towards
the light, and the motions of the insectivorous

plants, seem to show that they are sensitive to

external impressions to a certain degree.
The most characteristic ditlerence between a

plant and an animal, and one afibrding perhaps
the best means of classification, is a chemical one.

Animals, as a rule, are oxjdizing machines
; they

take in nutriment prepared for them by vegeta-
bles,—eitlier directly or after passing through
some intermediate animal organism,—and, oxidiz-

ing or burning it in their bodies, throw it off" in

the form of water and carbonic acid gas. T'he

vegetables seize upon these waste products of
animal life, and, by the aid of the sun"s radiant

energy, remove the oxygen and build them up
again into nutriment for the animals to oxidize in

their turn. The plant reduces; the animal oxi-
dizes ;—and this, while not a perfect distinction,
is as good as any that we have. The yeast plant
—if it is a plant—is one of the most familiar

apparent exceptions, for, feeding as it does upon
the highly complex molecules of glucose, it breaks
them up into the simpler and more highly oxidized
substances alcohol and carbonic dioxide, after the
habit of a true animal.

In the mineral or inorganic kingdom, however,
there is no uncertainty. The presence of vitality
in matter is unmistakable, as is the presence of

organs adapted to special purposes of nutrition or

reproduction. The moment a plant or an animal
dies, it practically passes ove" to the mhieral

king-
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dom ;
its organs cease to exercise their functions,

and, if left to itself, the chemical compounds of

which it is composed are soon changed into sim-

pler and permanent forms. While the mineral

kingdom is thus a very broad one, we maj"^ con-

sider as a more characteristic type a crystalline

body,—a lump of salt, for instance,—for there are

few' inorganic solids that are not crystalline in

structure to a greater or less degree. Iodine, for

instance, always occurs in well-defined crystals ;

while in the best qualities of glass it is not at all

apparent, although a tendency to crystallization

is always present.

If we allow a saturated solution of a chemical

compound to slowly evaporate, it returns to the

solid condition in regular geometrical shapes. In

the case of common salt, the form is that of a

simple cube
;
other substances—tartaric acid, for

instance—take very complicated forms, which re-

quire considerable mathematical knowledge to

understand. By proper precautious we can cause

our salt crystals to increase in size from the

minute points which first appear, to cubes of sev-

eral inches. In this sense the crystal grows like

a plant or animal ; but how diflferent is the result I

The salt crystal is nothing but a crystal from its

very beginning. The largest and smallest are

identical in everything but size; it possesses no

function but that of simple accretion, and, of

course, has no specialized organs, either for per-

petuation or reproduction. If left undisturbed it

will continue in existence forever, neither increas-

ing nor dimishing in size, nor reproducing other

similar forms. In this sense the crystal may be

said to be immortal.

And yet there are some curious analogies be-

tween the crystal and the animal. Both have a

definite and—within certain limits—an unvarying

shape. It is not an entirely absurd supposition
that the same forces which determine the unvary-

ing shape of the salt crystal may also cause each

living organism to resemble its predecessor. Al-

though crystals have no distinct organs, they have

a difterentiated structure—as is shown by the phe-
nomena of dichroism, double refraction, and the

thermo-electric properties of tourmaline and other

minerals. A curious imitation of the plienomena
of reproduction may even be observed in super-
saturated solutions of certain salts, like sulphate
of soda, which remain perfectly clear until the

magic touch of a minute crystal of the same sub-

stance causes them to be converted into an almost

solid mass of similar crystals. Of course these

analogies are merely fanciful. The gap between

living and dead matter is, as far as we know, an

impassable one, and beyond our comprehension.
But the forces of Nature are always in existence,

and act upon all forms of matter alike; and it is

not entirely irrational to surmise that in time to

come we may discover a closer connection between

the three kingdoms than is now evident. If we
admit that the same force which determines the

form and structui-e of an amoeba determines also

that of a man, it is not beyond the bounds of pos-

sibility that the wonderful structural phenomena
of inorganic crystals may be conditioned by the

same natural law, of which at present we can

hardly do more than perceive its existence.

<»
THE METEORITE OF OSCHANSK.

On the 30th of August, 1887, a large meteorite

passed over the province of Perm, in Russia, and,

bursting into a large number of pisses, was widely
scattered over the country. Six pieces were after-

wards found, the greater numVier being lost.

At Oschansk, a town near Perm, the fragment
illustrated in Fiir. 1 fell about mid-day, the sky

being clear. According to the testimony of an

eye-witness, the first indication of the approach
of the meteorite was a loud rattling noise in the

sky, and about half a minute later a blackish

stone passed by him, whistling through the air

like a cannon-ball, and buried itself in the earth

to a depth of nearly two feet. Wlien found it

was still hot, was about the size of an infanfs

head, and weighed over tliree pounds.

Fig. 1.

The passage of the meteorite over the country
was marked by the usual phenomena, including
the fiery train left by it in the air, which persisted

for several minutes, and the loud noise, resembling
the firing of artillery. It appeared to pass from

the east to the west, and when seen in the air was

incandescent like a mass of red-hot iron.

Much the largest piece of the meteorite was

found at the village of Tabor, where its fall was

witnessed by several peasants working in the

fields. According to their account, the atmos-

pheric disturbance caused by its passage was so

great as to throw down men and liorses. It buried

itself in the earth to a depth of twelve feet, (Fig.

2), and was broken by the violence of the shock

into numerous pieces, varying in weight from a

few ounces to 200 pounds. The total weight of

the Tabor fragment was estimated at 650 pounds.

The pieces of the meteorite were covered with the

usual blackish crust, but the unusual occurrence

of blisters or bubbles on the surface, as large as a

pea, was also observed.

The most remarkable fact in connection with

this meteorite, however, was the discovery by
Professor Meunier, that it was of the nature of a

breccia, or composed of fragments of previously

formed rocks, like some others that he has ex-

amined. He finds in the Oschansk meteorite two

, Fig. 2.

different mineral species, known as himerickite

and Montrejite, and concludes that it must have

been originally formed under geological condi-

tions similar to those which have led to the for-

mation of similar breccias and conglomerates on

the earth. We may also add that rocks of this

description strongly, though- not positively, indi-

cate the presence and action of water, and lend

weight to the theory that meteorites are the frag-

ments or debris of larger bodies, which have

passed through a geological history similar to

that of tlie earth, and have afterwards by some

means been broken up. The true origin and for-

mation of meteorites still remains a mystery, and

we must wait patiently for the results of future

investigations to solve the problem of the historj'

of these mysterious celestial visitants.

The accompanying illustrations are reproduced

from La Nature.

AN IMPROVED LAMP-SHADE.

The ordinary lamp-shades of ground or trans-

lucent glass are exceedingly wasteful appliances,

a large proportion of the light _rays being ab-

sorbed by them and practically extinguished.

This is equally the case whether the lamp is

used for general illununatiou of a room or for

reading or working.
The shade represented in the illustration is par-

ticularly intended for throwing a bright light

into a limited space— such as upon a book or

piece of work. It is composed of metal, silvered

on the inside, and bent into such curves that the

light rays diverging from the lamp-flame are re-

flected nearly vertically downwards, according to

the law of conjugate foci. The principle is some-

what similar to that of the locomotive headlight,

which rendei-s the diverging rays parallel and

throws them forward upon the track. With a

lamp-shade constructed on this principle, none of

the light is wasted, but all is concentrated upon

the point where it is most needed, much to the

relief of the eyes and brain. Such shades would,

doubtless, meet with a ready sale if placed upon

the market.

[Specially Observed for Populak Science News.]

METEOROLOGY FOR JANUARY, 1891.

TEMPERATUKE.

Average Thermometer.

At 7 A.M. . .

At 2 P.M. . .

At 9 P.M. . .

Whole month .

Second average

Last 21 Januarys .

Second average .

28.00°

33.84°

29.48°

29.7r
29.70°

24.74°

24.72°

Lowest.

21°

16°
8°

8°

(
17.50°

( In 1875.

. 17.32°

Highest.

39°

50°

50°

50°

60°

34.00°
(

In 1889. )

33.91°

Range.

31°

29°

34°

42°

42°

16.60°

16.59°

This is the third mild .January in succession.

Only two other Janiiarys have been more ndld iu

twenty-one years. The five average .33.15^\ The

lowest point of the present month, at the hom-s of

observation, was 8° above zero, on the 4th, and
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this was the coldest day of the month, averaging
17.66°. The highest point was 50°, on the 11th

evening and 22d noon, the latter being the warm-

est day, at 45.33°. The entire month was 5°

above the mean of the last twenty-one Januarys.
The month was more uniformly mild than any

January during this period, as the January in

1875 was the most uniformly cold, as indicated by
the low range of these two months—42° and 40°,

respectively. The daily range on the 2d, 18th,

and 19th was only 2°; the 10th and 11th it was

23°; these were the extremes. The range indi-

cates the degree of uniformity.

SKV.

The face of the sky, in 93 observations, gave 38

fail', 13 cloudy, 23 overcast, 11 rainy, and 8 snowy,
—a percentage of 40.9 fair, 'llie average fair the

last twenty-one Januarys has been 53.0, with ex-

tremes of 40.9 in 1891 and 1884, and 61.3 in 1888,
—showing the present January to have been as

cloudy as the cloudiest the last twenty-one years.

The 2d was foggy all day, and the 22d in the

morning,—both warm, rainy days. The 8th, 23d,

and 24th were fine days—the latter very fine.

PRECII'ITATIDN.

The amount of precipitation
— including 14.50

inches of melted snow— was 9.63 inches, while

the average for the last twenty-three Januarys
has been 5.04 inches, with extremes of 1.80 in

1871, and 9.63 in 1891, It is worth noting that

. the first ten Januarys in my record average only
3.82 inches, while the last eight average 7.08

inches— nearly double the former period. The

precipitation was well distributed through the

month, three of the storms exceeding two inches

each. The month began with fine sleighing, which

three times alternated with wheeling, the ground

being nearly bare at the close of the month. The
storm on the 17th ended iff frozen rain, loading

everything heavily with ice, imparting great

beauty for three days to tree and shrub, but

doing damage in some localities, 'i'he snow-

storm of the 25th also loaded the trees, nearly

equalling the ice in beauty and duration.

PRESSURE.

ITie average pressure the past month was 29.953

inches, with extremes of 28.83 on the 12th, and

30..50 on the 10th,
—an unusual range of 1.67

inches. My barometer has dropped below 29

inches but seven times in eighteen years, at the

hours of observation, twice being in January.
The average for the last eighteen Januarys has

been 29.978 inches, with extremes of 29.840 in

1879, and 30.111 in 1890,—a range of .271 inch.

The sum of the daily variations was 10.27 inches,

giving a mean daily movement of .331 inch. This

average the last eighteen Januarys has been .304,

with extremes of .196 and .391. There were sev-

eral large daily variations, as 1.17 inches on the

12th, .97 on the 25th, .73 on the 3d, and on five

other days over half an inch.

WINDS.

The average direction of the wind the last

month was W. 25° 21' N., or a full W. N. W. The
mean for the last twenty-two Januarys was W. 21°

43' N., with exti ernes of W. 12° 40' S. in 1870, and
W. 68° 23' X. in 1886,—a range of 81° 3'. TTie

relative progressive distance travelled the past
month was 42.05 units, and the last twenty-two

Januarys 1,262 such units, a mean of 57..36,
—

showing much less easterly winds the last month
than usual. Strong winds prevailed on the 22d
and several other days. D. VV.

Natick, Feb. 5, 1891.

[Specially Computed for Popular Science News.]

ASTROXOMIC.^L PHENOMEN.\ FOR MARCH,
1891.

The sun crosses the equator from south to north

and spring begins March 20 about 4 P. M. Mer-

cury will be out of sight during the month. It is

a morning star until March 23. It passes superior

conjunction with the sun on that date and becomes

an evening star; but does not get far enough away
to be easily seen until nearly the middle of April.

Venus is still a morning star, not quite as con-

spicuous as it was in January and February, and a

little nearer the sun. It is quite a distance to the

south of the sun, and by the end of the month
rises not quite two hours before. Mars is still an

evening star, and sets about three hours after the

sun. It is a considerable distance north of the

sun, and is moving somewhat rapidly northward

and eastward—23° or 24° during the month. It

will be nearly 200,000,000 miles away from us and

very much fainter than it was about the time of

opposition, but it will still be l)right enough to be

made out without much trouble if it is looked for

in the early evening just at the end of twilight.

Jupiter is a morning star, having passed conjunc-
tion with the sun on February 12, but does not get
far enough away to be seen easily until nearly the

end of March. It will then rise a little more than

an hour before the sun. The satellites cannot

well be observed during the month. Saturn is in

very good position for ot)servation during the

month. It comes to opposition with the sun on

the morning of March 4, and at the end of the

month is on the meri<iian at about 10 P. M. It is

in the constellation Leo, and moves about 2° west-

ward during the month. As seen in the telescope,

the rings are a little wider open than they were

during February, the ratio of long to short axes

being about eleven to one. ITranvis is in the east-

ern part of the constellation Virgo, and comes to

the meridian at about 2 A. M. in the middle of the

month. It is moving slowly westward. Neptune
is in the constellation Taurus, a little west of the

group of the Ilyades.

TTie Constellations.—The positions given are for

the latitude of the northern part of the United

States, and for 10 P. M. on March 1, 9 P. M. on

Maich 16, and 8 P. M. on March 31. Cancer is not

far from the zenith, a little to the south. Leo lies

east of Cancer, and Virgo lies below Leo, reaching
to the horizon on the east. Between these con-

stellations and the southern meridian are Hydra
and one or two other constellations. On the

northeast are Ursa Major, well up toward the

zenith, and Bootes and Corona low down. Draco
and Ursa Minor lie mainly to the east of the pole

star, while Cepheus is just below it. Andromeda
is just setting in the northwest, and Cassiopea lies

between it and the pole star. Perseus is al)ove

Andromeda, and Auriga above and to the south of

Perseus. Gemini is west of the zenith, high up ;

and Taurus is low down in the west, just above

Aries, which is setting. Orion is to the left of

Taurus, a little lower down. Canis Minor is about

half-way from the zenith to the southwest hori-

zon, and Canis Major is below, between Orion and

the southern horizon. M.
Lake Forest, III., Feb. 3, 1891.

Economy of Compound Locomotives.—The

Brooklyn Union Elevated Railroad Company lately
ran their compound engine for ten days against a

lot of the best simple locomotives on the road.

The coal used was all weighed. At the finish of

the test the compound was found to have effected

a saving of 23% per cent, compared with the aver-

age coal consumed bv tJbie other engines.

QUESTIONS AND ANSWERS.

Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, wliicli will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

Subscriber, California.
—Is it true that old rags

can be made into sugary
Answer.—Old cotton oi' linen rags are nearly

pure cellulose, or ^^ody fibre, (C^ H,„ Oj). By
boiling them with dilute sulphuric acid, the cellu-

lose takes up one molecide of water (IT, f)) and is

converted into dextrose, or grape sugar, <J.\ H,,
Og). The process is only a chemical curiosity and
has no industrial value, but immense (juantities of
glucose are made from starch by a similar reac-
tion.

SUBSCUIBKK, Illinois.—What is the chemical

composition of the explosive gas known to min-
ers as "fire-dam))':'"

Answer.—Kire-<lamp is principally methane, or

marsli-gas, (CH,), the simplest of all the hydro-
carbon compounds. It is supposed to have l)eeu

produced dining the decomjiositiou of the vege-
table remains from which the coal was formed.

"Choke-damp
'

is simply carl)onic dioxide (CO.;),
and when formed, as it uecessaiily is, by an ex-

plosion of lire-danip, is called by the miners

"after-ilainp."

P. S. G., riiila.—The name "galvanized iron"
is a misnomer. It is simply iron covered! witli

zinc, and electricity or galvanism is not used in

the process at all.

S. .V. C, Maine.—Chemically pure iron, like

nearly all otlier metals, is extremely soft, so that
it can be readily cut with a knile. An ahuost
infinitesimal amount of impurity, or alloy, will

often completely change the physical nature of a
metal.

LITERARY NOTES.

Tales from Shakespeare's Comedies, liy Charles and
Marv Lamb. Prejiared lor school reading, and
edited with notes by William J. Rolfe, Ph. D.
New York : llai per & Bi others. Publishers.

Lamb's delightful tales from Shakespeare were
(u-iginally wiilten with the si)i'eial puipose of in-

troducing children to the s'.uciy ot the greatest
English dramatic poet, and for this reason are

particularly well adapted for reading in schools
of the intermediate grade. They are valual)le
both for their own literary merit and tlie sul)jects

they treat of; and Dr. Roife"s carefid editing, and

scholarly comments and explanations render the

present edition especially useful, both for the
above purpose and for the perusal of "children
of a larger growth" as well.

Examination of Water for Sanitary and Technical

Purposes, bv Henry Leffman and William Bean.
Philadelphia : P. Blakiston, Son & Co.

'

This second edition of tli<! above work has been

completely revised, and many changes and addi-
tions have been made, especially in the determi-
nation of organic nitrogen, biological examina-
tions, and the purification of water. The appear-
ance of a second edition is proof of the scientific

value of the work, a copy of'which should be in

the library of every chemist.

The American Patent System, by D. Walter
Brown, 31 Nassau street, New York. Price, 25
cents. It does not aim to make an inventor a

patent lawyer, but to enlighten him as to the na-
ture of his rights, and what is needed to secure

them, so that he may proceed intelligently in

obtaining them, and that he and the investor may
avoid some of the dangers which so often deprive
them of the just return for their labor and outlay.

Pamphlets, etc., received : Notes Upon the Cra-
nia of North American Indians, by R. W. Shufeldt,
M. I). ; Galvanism in the Treatment of Corneal
Opacities, by L. A. W. Allemau, M. D. ; Special
Experiments with Cylinder Lubricants, by Prof. J.

E.Denton; Harvard University Catalogue ; Publi-
cations of the Illinois State Hoard of Health, and
the Proceedings of the Michigan State Pharmaceuti-
cal Association.
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fl?edieme etipd pl^armaetj.

THE FUNCTION OF NUTKITION.

A PROFESSIONAL "faster," an Italian named

Succi, has lately performed the feat of abstain-

ing from food for a period of forty-five days, tak-

ing nothing into his stomach but fresh water and

a secret "elixir" which appears to be simply a

preparation of opium. He kept up his strength

remarkably well under the o#leal, taking a horse-

back ride on the fifteenth daj' of his fast and daily

exercise thereafter. At the beginning of his fast

Succi weighed 147J4 pounds, and at the comple-
tion 104% poimds—a loss of 42% pounds, or less

than a pound a day. He was constantly watched

by a committee of thirteen physicians, and there

is little doubt but that the fast was a genuine one.

It will be remembered that about ten years ago
one Dr. Tanner created a great sensation by ab-

staining from food for forty days ; but Succi has

far exceeded this, although the popular taste has

become somewhat weary of professional fasters,

and comparatively little interest was excited by
this really wonderful test of endurance.

Although such experiments are not of the

slightest use, and only serve to give a little sen-

sational notoriety to those undertaking them, the

fact that the nutritive fimctions of the human

organism can be suspended or modified so that

life can be supported without nourishment from

outside sources, is of a certain physiological in-

terest. Succi's feat is not a unique one, although

very exceptional. The East Indian fakirs and

other Oriental religious devotees claim to have

the same power, although in the absence of defi-

nite proof of their genuineness it has generally
been supposed that their alleged fasts were fraud-

ulent ones.

The phenomenon of hibernation iji the animal

world bears a certain analogy to these facts. A
bear, after living sumptuously all the fall, will

retire to his den on the approach of winter and

pass the cold weather in a torpid state, without

food, the sluggish vital processes being kept up
in the animars body. At the approach of spring,

with a fresh supply of food in the woods, Bruin

awakens from his long sleep and reappears on the

scene "as thin as a rail," but in good health and

spirits and ready to make up for lost time.

In the case of Succi, Tanner, and other fasters,

all the vital processes seem to be carried on as

usual,—^there is no abnormal sleep or torpor,
—

but it is very probable that their endurance is due

to the same cause which supports a hibernating
animal during the winter : the power of the body
to draw upon the supplies of oxidizable material

previously stored up in its tissues, to the exclu-

sion of that from outside sources. The stories of

certain East Indian jugglers who have allowed

themselves to be shut up in a toml) for several

weeks, and have afterwards been resuscitated, are

recalled to mind in this connection
; and, as some

of them seem to be fairly well authenticated, it is

possible that this power may l)e due to the same

abnormal bodily activity which supported Succi

through the dreary weeks of his voluntarv starva-

tion.

ITie human body is analogous to a steam en-

gine ; both are kept in motion by the oxidation of

carbon and hydrogen, and if the supply is cut oft'

the one will die and the other cease to move ; but,

as the fires under the boiler may be "banked,"
and just enough combustion pei mitted to develop
a slight amount of steam pressure, so it is not

impossible that the mysterious vital forces may
o.-iti some exceptional cases—be held in abeyance,

and the small amount of energy necessary ,

for

their perpetuation be obtained, for a greater or

less time, by the oxidation of the bodily tissues

themselves; or, in other words, a man may feed

upon his own body—a form of cannibalism which

is unobjectionable from ethical grounds, although
in direct violation of all physiological laws.

[Specially Compiled for Popclak Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BT MAURICE D. CLARKE, M. D.

Strychnine in Heart Failure.—Of ammo-

nia, atropia, alcohol, caffeine, cocaine, nitro-gly-

eerine, ether, strophanthus, sparteine, convallaria,

and adonis vernalis. Dr. C. S. Bradfute says that

none of them fulfils the indications for relief that

are presented by most cases of heart failure, with-

out at the same time exhibiting deleterious counter

effects. An agent which will sustain the circula-

tion must not interfere with the resalting good
effects of such action by any secondary manifesta-

tions, and until one can be found that will behave

in this manner the problem must be met by such a

combination of remedies and methods as will most

nearly resemble the desired drug.
TTie writer considers strychnine, if not the best,

at least one of the best cardiac stimulants avail-

able. A study of its physiological action un-

doubtedly shows that it, too, has objectionable

features, but fortunately they can, to a certain

extent, be mitigated by the conjoint use of other

remedies. Strychnine is very diffusible; it acts

quickly, and the effect is sustained.

When a medicinal dose is administered hypo-

dermically, the heart at once responds by an in-

crease in the strength of its movements, the arte-

rioles contract, and the blood-pressure rises. At

the same time irritability of the sensory and motor

nerves and the excitability of the muscular tissue

are greatly increased, thus promoting nutrition

changes and mechanically favoring a rapid blood-

current. A spasmodic contraction of the renal

capillaries is likely to occur if large doses are

given, l)ut the interference with the kidney secre-

tion can be obviated by diuretics having a selective

action upon the urinary organs. Lately strych-

nine has been strongly recommended by gome

eminent observers as a reliable agent when other

members of the group of cardiac tonics are contra-

indicated, and to the writer, who used it a great

deal while resident physician in the Pennsylvania

Hospital, it has proved very satisfactory. The
stimulation is not confined to the circulatory sys-

tem, but is general, and in many respects very
much resembles the effects of heat.

Its characteristic effect upon the spinal cord no

doubt tones up, so to speak, through the sympa-
thetic nerves, the digestive function, which, with

the diffused stimulation of the circulatory system,
must certainly result in a supply of better blood

to the nerve centers, and consequently to promo-
tion of the vital functions.

A curious fact in connection with the action of

strychnine is that the weaker the circulation the

larger is the amount necessary. Its action seems

to l)e in a way neutralized by the causes inducing
the weakness, requiring, in some instances, rapidly

increasing doses to maintain the effect. Dr. C. B.

Penrose informs the writer that he has given

hypodermically as much as two grains of the sul-

phate of strychnine in twenty-four hours, with

the result of successfully tiding the patient over a

crisis.—Jfed. News.

A Prolonged Form of Acute CocAmiSM.—
At a meeting of the Paris Acadenii? d? Medecine

M. Hallopeau presented a communication, in

which, after distinguishing two forms of cocaine

poisoning,
—namely, the acute, in which the symp-

toms are produced immediately after a dose and

speedily pass off; and the chronic, in which they
are due to the prolonged use of the drug,—he re-

lated a case which, in his opinion, showed that the

poisonous effects, while coming on acutely, might
last for a considerable time.

A man had about eight milligrams of hydro-
chlorate of cocaine injected into his gum as a

preliminary to the extraction of a tooth. Toxic

symptoms at once supervened. There was in-

tense precordial oppression, with thready pulse,

extreme excitement, and loquacity; the patient

walked about the room, hitting out at random

with his fists, and crying out that he was dying.

In ten minutes he became quiet and the tooth was

extracted, after which he was able to walk home,

arriving there, however, in a state of extreme

prostration. Then ensued a train of nervous

symptoms, such as continual headache, intracta-

ble sleeplessness, bad taste in the mouth, with

occasional attacks of excitement accompanied by

giddiness, faintness, and a sense of impending
death. All brain work was impossible; the pa-

tient could not do the simplest sum in arithmetic,

and was in a state of profound depression. A
sense of formication and numbness in the hands

and forearms was almost incessant. This condi-

tion lasted four months, and it was two months

after the injection before the least improvement
was observed, and then progress toward recovery

was slow.

M. Hallopeau thinks the symptoms indicate a

poisonous action of cocaine on the nervous cen-

ters, and especially the brain. As it is impossi-

ble to suppose that so small a quantity of the

drug should have remained in circulation, he ia

driven to conclude either that it was stored up in

the cells of certain nervous centers or that it pro-

duced in them persistent lesions. The prognosis

in such cases is serious, in the sense that the ill-

ness is severe and may be protracted, and the dis-

ablement for business is complete whUe it lasts.—
Brit. Med. Jour.

The Struggle Between Cells and Bacte-

ria.—The bacteria which cause some diseases,

writes Dr. H. T. Bewley, may perish in the body
without the organism taking any active part in

their destruction. In many diseases, however,

the cells of the body must take an active part

against the invading germs. In some cases they

seem to do so by enclosing the bacteria in their

protoplasm, or devouring them, killing and digest-

ing them. The most conclusive case of this is the

daphnia disease, in which the phagocytes seem to

be the chief if not the only agency that destroys

the fungus. In larger and more complete animals

the cells may overcome bacteria by devouring

them; or they may form some chemical substance

which poisons the bacteria, or they may destroy

them by means of some vital influence or power.

The theory of phagocytosis may have a very

widely extended scope: it has not been proved

that it has not. On the other hand, it has not

been fully proved that it has.—Provinc. Med. Jour.

Typhoid Fever in a Child of Eight Months.
—Dr. Frank R. England, in the Canada Medical

Record, reports a typical case of typhoid fever in

a male child of eight months. In confirmation of

the diagnosis the author records the existence of

three other cases of typhoid fever in the same

household at about the same time. Tlie babe was

artificially fed, and the disease developed after a

sojourn in the country.
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Concussion of the Lungs as a Cause of

! Pneumonia.—Dr. F. ^\'. Burton repofts two cases

of pneumonia which seem to have a traumatic

origin. A boy of eleven was forcibly struck on

i the left side of the chest with a hatchet. Cough
and dj'spnoea came on in four hours, and the

( physical signs of pleuro-pneumonia at the base of

. both lungs later. 'ITie second case was a man of

, twenty-two who strained his right side by trying

suddenly to prevent the fall of a sack of malt.

He developed all the signs of pneumonia and died,

both lungs being in a state of red hepatization.
—

' Brit. Med. Jour.

Htdronaphthol as an Antiseptic.— In a

paper read at the late meeting of the British Med-

ical Association, Mr. Thomas H. Bryce details

some investigations regarding the antiseptic qual-

ities of hydronaphthol. He made use in his ex-

periments of a standard solution of 1 to 100, con-

sisting of hydronaphthol 1 part, alcohol 10 parts,

and glycerine 90 parts, which he diluted with

different quantities of water. The staphylococcus

pyogenes aureus was the organism experimented

•upon, on account of its ready recognition by its

distinctive color and its frequent occurrence, and

both the gemiicidal and inhibitory powers of the

drug were tested. The author concludes that we
have in hydronaphthol a powerful and reliable

antiseptic agent, and recommends its use in solu-

tions of 1 to 400 prepared according to the above

tormula.—Brit. Med. Jour.

Akistol in Surgery.—Dr. Alois Pollak has

employed aristol as an antiseptic in twenty-two
cases of unhealthy wounds, abscesses, minor sur-

gical operations (such as removal of small tumors

or enlarged glands), phlegmonous inflammations,
and varicose ulcers, and is enthusiastic in its

praise. He used the drug in form of a powder,
or mixed with ether or vaseline. In all of the

cases in which it was employed there was no re-

action; and fever, if present, disappeared within

twenty-four hours. No pain was experienced in

or around the wound, and healthy granulations
were rapidh' formed. The author regards aristol

as an excellent substitute for iodoform, its advan-

tages being that it has no disagreeable odor and is

effective in much smaller quantities. It is sufH-

cient to cover the wound with a thin layer of the

powder, and thus all danger of poisoning may be

avoided.— Therapeutische Monatshefte.

An Efficient Method of Removing Foreign
Bodies from the Nose.—Dr. S. Johnson Taylor

(Lancet) describes tlie following method of remov-

ing foreign bodies from the nose, which was suc-

cessful in the case of a child of three years with a

large bead in the nostril. The procedure is sim-

ply Politzer's method of inflation through the un-

obstructed nostril. The nozzle of the Politzer

bag is introduced into the nostril which does not

contain the foreign body, and if the patient is old

enough he is requested to swallow a mouthful of

water. During the act of swallowing, the bag is

vigorously compressed, the escape of air from
around the nozzle being prevented by grasping
the nose with the thumb and forefinger. At the

moment of compressing the bag the foreign body
will probably be blown out. In the case of a

young infant the compression should be made
while the child is crying.

<>
[Edinburgh Medical Joamal.J

HOW THE PATHOGENIC BACTERIA DO
THEIR HARM.

Brieger and Frankel have studied this ques-
tion. Of course the first condition for successful

inquiry was to employ pure cultivations of the

organism experimented upon. Basic bodies, de-

nominated "toxine," had already been found in

several pathogenic micro-organisms, such as the

bacillus of typhoid, tetanus, cholera, etc. Yet it

was found that this toxine did not invariably call

forth all the phenomena of the infectious diseases

due to the bacilli, from pure cultivations of which

it had been obtained
;
the supposition, therefore,

seemed fair that, besides the already found chem-

ical bodies, there were other substances which

played a momentous part. Brieger and Frankel

considered that Loffler"s bacillus of diphtheria
was well adapted for their purpose, because it is

now beyond doubt that this organism is the gen-
uine cause of diphtheria. LotHer had already
called attention to the fact that this bacillus,

when inoculated on animals, guinea-pigs and pig-

eons, colonized only the immediate neighborhood
of the infected spot, yet grave alterations of tex-

ture and organs and speedy death of the animals

experimented on follows. This connection of

events could only be explained in this way—that

the bacilli produced by their local multiplication a

substance of exceedingly poisonous properties,

which spread over the whole organism, and, inde-

pendently of the bacteria, did its deadly work.

Brieger and Frankel consider tliat they have

proved that Lotfler's diphtheria bacillus engenders
in its pure cultivation a poisonous, soluble sub-

stance separable from the bacteria, and which,
when injected into susceptible animals, calls forth

the same pnenomena as the injection of the living

micro-organism. The authors also have settled

that this substance is destroyed by a heat of 140°

F., and that it can stand a heat of 122° F., even in

presence of excess of muriatic acid. 'ITiis last

fact of itself speaks against the supposition that

the poison of the diphtheria bacillus is a ferment

or an euzym. Further examination of this sub-

stance showed it was not a ptomaine or toxine;
no crystallizable substance, save kreatinin and

cholin, was obtained. Shortly summing up their

investigations, the authors seem to have discov-

ered in the diphtheria bacillus a substance belong-

ing to the albumen series of bodies, which has

poisonous properties, and causes the phenomena
of diplitheria when injected. They propose to

give it the name of "toxalbumine." In the living

body they consider that the bacteria build up and

separate their toxalbumine from the albumen of

the tissues. Brieger and Frankel also examined

typhoid, tetanus, and cholera bacteria, and staphy-
lococcus aureus and watery extracts of the inter-

nal organs of animals killed by anthrax, in the

same way as they had examined the diphtheria

bacillus, and found in all of them bodies which,

according to their chemical behavior, were al-

buminoids, were poisonous, and could therefore

be aptly called toxalbumines. The road from

normal constituents of the body to substances of

the most dangerous kind seems a very short one,
and our organism itself may be looked upon as

the proximate cause of morbid conditions let

loose by the life activity of bacteria.

<>

[Medical Age.]

A LESSON IN LONGEVITY.

The life of the venerable George Bancroft, just

brought to a close at the advanced age of nearly

ninety-two years, aside from the importance of its

literary achievements, has another lesson to im-

part—that of its longevity, and the means by
which it was attained. Here was a man who had

spent a long, active life in literary studies, and in

endeavors to preserve that life. The illustrious

historian, regularly every day for scores of years,

.took long rides on horseback, even in extreme old

age, and when unable any longer to indulge in

this form of fresh-air exercise, resorted to long
walks. With strong mental powers, and using

every means for their development, he never car-

ried these to excess, to the detriment of health.

Here is the point, he had respect to the animal

part of his being, which requires fresh air and

exercise for its full and complete development
and preservation. Thus living, as it were, a dual

existence, he was enabled to prolong life through
three generations, lacking but eight years of com-

pleting a century. He exceeded the Biblical limit

by twenty-two years, and if, as we are now

taught, the phj'siological extent of full and com-

plete life is one hundred years, he may be said to

have nearly completed it. The secret of his long
life was his moderation, and the outdoor existence

that he led. Here will be found the secret of

many, if not every life extended to such a length.
There is no system of living that will insure

longevity; but by moderation, and a due appre-
ciation of the fact that however high we may have

risen, we have an animal existence that must be

cared for, we may prolong life to even one hun-

dred years. It is our duty to endeavor to do so.

We are told that a man should be young until

fifty ;
in the prime of life until seventy or seventy-

five, with work completed at, say ninety; living

on in old age until one hundred. Mr. Bancroft

very nearly completed the latter period—that of

old age, proving again that mental work is not

necessarily detrimental to long life, but, under

certain conditions, may be conducive to it.

Continuing the reflections, and making deduc-

tions from the lives of a number of people who
have attained great age, the following advice is

offered on how to reach a hundred years :

1st. Live as much as possible out of doors,
never letting a day pass without spending at least

three or four hours in the open air.

2d. Keep all the powers of mind and body
occupied in congenial work. The muscles should

be developed and the mind kept active.

3d. Avoid excesses of all kinds, whether of

food, drink, or of whatever nature they may be.

Be moderate in all things.

4th. Never despair. Be cheerful at all timesl

Never give way to anger. Never let the trials of

one day pass over to the next.

The period from fifty to seventy-five years
'hould not be passed in idleness, or abandonment
of all work. Here is where a great many men
fail—they resign all care or interest in worldly

affairs, and rest of body and mind begins. They
throw up their business and retire to private life,

which in too many cases proves to be a suicidal

policy.

During the next period,
—the period from sev-

enty-flve years to one hundred years,
—while the

powers of life are at their lowest ebb, one cannot

be too careful about "catching cold." Bron-

chitis is a most prolific cause of death in the

aged. During this last period rest should be in

abundance. <
[Medical Record.]

THE EXPERIMENT WITH THE DOG.

The novel experiment of grafting a bone from a

dog to that of a human being has naturally com-

manded a great deal of attention in medical, as

well as lay circles. In the latter, however, it haf

received even more tlian its share of notice froi

anti-vivisection enthusiasts, who have circulatf

absurd sensational reports concerning it in
'

daUy press. Whatever publicity has been gi . .
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to the operation, it is due to the experimenter to

say that lie lias been in no way, directly or indi-

rectly, connected with it. With an honest and

humane purpose of benefiting a liopeless cripple,

and with a becomingly tender regard for the lower

animal. Dr. Phelps determined upon a new de-

parture in surgery, the results of which are given
elsewhere in our columns. He had, apparently,
sufflcient grounds, after careful investigation of

the issues at stake, to warrant a trial of his the-

ory. Notwithstanding actual union of bone with

bone did not occur, such a possibility, with ditl'er-

ent conditions and surroundings, is reasonal)ly

hopeful. In this, particular instance sufficient

time was not allowed for the completion of sucli a

process. An interesting fact, however, was that

the soft parts promptly responded to the effort,

and demonstrated not only that tissues of diflerent

species could be made to unite, but that a circula-

tion could also be established between animals of

different species without danger to either.

The application of the principle to reparative

surgery is one which maj' open a field for future

study and experiment, and may result in wide-

ranged usefulness to liumanity. The possibilities

in these directions obviously cannot yet be deter-

mined, until better means and opportunities are

afforded to secure the end. If, hoping beyond
this, we can look forward to a corresponding
union of more solid parts, if bone can be made
to grow to bone, the advance in the trciitment of

ununited fracture will be pronounced and radical.

In view of the good that may accrue from success

in similar trials, they should not be abandoned

merely to satisfy the demands of the so-called hu-

mane societies. The charge of cruelty to animals

no longer applies to experimentation in these di-

rections. Even in tlie instance in question, which
has been so severely and unjustly criticised by the

sensational press, the operation was earnestly so-

licited by the patient. The animal from beginning
to end suffered no pain, nor appreciable discom-

fort aside from restriction of movements.

It is true the dog lost a paw, but it was in a

worthy cause. The value of a dog's leg compared
with that of a human limb, and possibly a human

life, should not admit of any argument. If we
contrast the care for the comfort of the animal

with the treatment which she might receive upon
the street, with the ruthless dog-pound at the end

of her caneer, there can hardly be a question that

she received the merited reward of a higher and

nobler mission than that of a simple cur born to be

kicked, starved, and finally choked.

MEGALOCEPHALIA, OK SWELLED HEAD.
The Maryland Medical Journal discusses edi-

torially the two varieties of this disorder. The

congenital variety is so well known that it re-

quires no notice. Concerning the acquired type
of the disease, it is said that it aft'ects persons of

moderate abilities who have been suddenly, through
the Influence of friends, raised to positions of emi-

nence and responsibility. It is said that cases are

frequently met with in the health depaitments of

our cities and states. The brains of tlie uuhappj'

subjects of this sad complaint were formed and

educated for the performance of quiet, unexciting
labor in the small trades, and their possessors did

well and respectably in such spheres of life. Being

suddenly elevated, through political or similar

Influences, to posts of great responsibility for

which they were in no wise fitted, their brain-cells

were unequal to the strain, and various unhealthy
forms of thought and action made their appear-
ance. The}' began to act as if they were bosses,

instead of servants, of the public, and as if mere

perfunctory performance of their duties rendered

them sacred and above criticism. The prognosis
in this form is very unfavorable, hopeless in the

congenital variety, hopeless in the acquired vari-

ety unless the patient quickly returns to his foi-

mer sphere and stays there. Apart from this, all

treatment is useless.

MEDICAI> MISCELLANY.
"The Jolly Bacillus."—A coffee-house, with

pretty waitresses, has opened in Berlin, bearing
over its portals a sign consisting of Kocli"s por-

trait, with the inscription,
" The Jolly Bacillus."

The following placard hangs in a Los Angeles
store window :

Peppermint lie for

Hed ake

BelUe „

Tooth „
•

The Reason WAS Apparent.—Lawyer : "On
what ground do you seek a divorce?" Female

client :
" My husband is an amateur photographer,

and—"
Lawyer: "That will do. We'll have no

trouble about it. My \a ife has the craze, too, and

I've been taking my meals at a restaurant for two
weeks."

Prevention of Flea Bites.—A writer in the

British Medical Journal says : In my travelling-bag
I hal)itually carry a small bottle of carbolic acid,

on account of the torment which a chance flea in-

flicts on me. If attacked, I take two or three

pieces of waste paper, and upon each put a few

drops of the strong acid, then roll them up and

place them in diflferent places around me in bed.

This effectually ends the annoyance. I think the

pungent "disinfecting'' acid is the most effectual.

Italian Quacks and the Lymph.—An Italian

correspondent, writing from Milan, states that

Koch's discovery is there degraded in a highly dis-

graceful manner. Circulars are sent round by ob-

scure doctors, announcing that they have just re-

ceived a sufficient supply of Koch's lymph, with

which they are prepared to cure consumptive pa-
tients. T"he lymph is in no case genuine, and yet

phthisical patients, of whom there are many in

Milan, flock to fill the coff'ers of those medical chev-

aliers d'industrie. The authorities have as yet
taken no step to prevent or punish this abuse.

The following is a translation of the inscription on

the signboard of a "dispensary": "Teeth ex-

tracted, corns cut, and tuberculosis cured after

Professor Koch's method."—British Medical Jour-

nal.

Everyuay Hints for the General Prac-
titioner.—A Tennessee doctor is credited with

delivering two children with a pair of shoemaker's

pincers, using the curved handles as obstetric for-

ceps.

An Alabama doctor tells about a patient of his

with neuralgia, who took a sharp-cornered rock

and broke a hole through his cranium and poured
swamp water in to cool off' his brain.

In a case of double compound fracture of the

hips, "Country Doctor'' writes us that, not hav-

ing any apparatus handy, he had the patient

placed in a plain coffin, which supported the bones

well and gave good results.

In a case of severe hemorrhage from the stom-

ach, in a patient fifteen miles from his office or any
drug store, the doctor, having no remedies at hand,
did nothing. The patient immediately began to

improve, and ultimately made a good recovery.
A young man suff'ered violently from hiccough

whenever he ate onions. Our correspondent asks

for suggestions as to treatment.—Medical Secord.
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lOTES ON THE LATER LIFE-HISTORY OF
ITHE FLOWERING DOGWOOD {Cornm Flor-

: ida, L.)
BY M. ALSTON READ.

^The genus Cornus, to which the dogwood be-

Qgs, is divided into two minor groups, one char-

bterizeil by having "a head, or close cluster of

reenish flowers, surrounded by a large and

'showy, four-leaved, corolla-like, white or rarely'

pinkish involucre; fruit bright red." The other

has " white flowers in open, flat, spreading cymes ;

involucre nou(^' The object of this paper is to

try and show the derivation of the first gi-oup,
which consists of the flowering dogwood and the

cornel (C Canadensis). The four large, white,

petal-like expansions are not petals at all, but

merely bracts— altered green leaves that grow
near a flower. They form one of Nature's many
devices for securing conspicuousness, in order to

attract the attention of flower-loving insects, that

they may eftect cross-fertilization for tlie plant,
cross-fertilization being

— as Mr. Darwin has so

forcibly shown us—the great object of plant econ-

omy. This is eftected by insects, which transport
the pollen of one plant to the sensitive stigma of

another. This beneficent act is not intentional on

the part of the insect, but is simply a result of his

flower-visiting propensities ;
the pollen becomes

entangled in his hairy coat, and thus gets carried

to the flower next visited.

The dogwood is a very showy and conspicuous

plant in flower, and scarcely less so in fruit, as

clusters of red berries gleam through the green

foliage. It thus seems well endowed with at-

tractive features. The flowering dogwood and

cornel are probably recent oft'shoots from the rest

of the genus, to which they bear uo resemblance

to a casual observer ;
for on the one hand we have

what seems to be a single large white flower with

a central head, and on the other we have a loose

bunch of small white florets.

f

COENUS FLORIDA.
Flower-bud. Flower-head. Terminal bud, protected by
being enclosed In a sheath of the petioles.

I said above that C. Florida and C. Canadensis

were derived from the second group of the genus,
and not the second group from them, for the fol-

lowing reasons : -

1st. These two form a much more specialized

grouj), which means that they are later (the

specializations are simply modifications of the

family plan) and higher in the scale. They have

crowded all their florets into a dense head, so that

a large number can be fertilized at one visit,
—as

in the common daisy,
—and thus a number of seeds

set from a single visitation.

2d. In the head the flowers are of different

ages, there being some in which the stamens are

ripe, and others in which the pistils are ripe.

When an insect lights on this head he fertilizes

those in thg second stage and gathers new pollen

from those in the first stage, as he turns "round to

suck the separate flowers in turn.

3d. Because the majority of the plants of the

same genus, as well as those of the allied families,

are simpler and display the open cymose type of

inflorescence. When you see a general, simpler

type prevailing in several allied families, you may
be sure tliat they, or their common ancestor,

gained those characteristics before they broke up
into separate groups or families. .\nd any small

departure from them in the limits of a genus
points to a more recent modiflcation.

CORNUS FLORIDA.
Flower-head, much enlarged, and with some of the florets
removed, for greater clearness.

The steps by which the dogwood and cornel

reached their present state were, it seems to me,
somewhat like these.

llie species which, through some process of

natural selection, first started towards the dog-
wood, type, packed the florets of its cymose head
closer together, and gradually reduced their num-
ber. These two steps may be still observed, for

in C. seriea the cymes are flat and close, and in C.

stolonifera the cymes are small, flat, and few-
flowered. In course of time four bracts began to

assume the size, shape, and office of petals, in

order to increase the showiness of the plant.
There are numerous bracts scattered all through
the cymes of the second group; especially near
the edge they are larger and more numerous, as

they are here less crowded out. (There are bracts

surrounding the single florets, even of C. Florida) .

These bracts are whitish green, which was proba-
bly the original color of the white petal-like bracts.

Concomitant with the development of these large

bracts, the florets forming the head come closer

and closer together. These l)racts now serve both
as a protection and an attraction

; but at first they
were, most probably, protective only, or largely

so, and only later attained their white color.*

These bracts are merely brownish gray scales

in the bud, folded over the head of the true flow-

ers
;
and when they open they grow rapidly into a

broad white expanse, still bearing the little scale-

like part at the tip. The flowers themselves have
become quite specialized, for, instead of having
flat, spreading sepals and petals, like their nearest

*At present the bracts in some cases show a tendency to
pink, and seem struggling towards a higher scale in Grant
Allen's scheme of progressive coloring; and if some insects
confine themselves to the pinkish ones, we may in time have
a pink species evolved.
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allies and the rest of the genus, they have gone a

step farther and have produced their coherent

sepals into a tube, which, as in the pinks, holds

their petals in a tubular form also. This excludes

a horde of miscellaneous small flies, and courts

only those with longer tongues, which are thereby
enabled to reach to the bottom of the tubes. The

plant thus narrows its field, but gains more effi-

cient workers as a compensation for diminished

numbers. The anthers are erect and exserted,
and can hardly fail to dust any insect of the above

description that happens to light on the flower-

head. At this stage the flowering dogwood and

the cornel separated, for the latter, as will be seen

in the figure, has not reached the perfection of

the former; for, while the flowering dogwood has

a perfectly compact head, with all the florets

borne on an expanded and modified apes of the

stem,—which is thus made to perform the offices

of a receptacle,-
—the cornel still retains decided

traces of the original cyme, and the florets are

borne on very short branches.

So much for the flowers ; now let us glance at

the berries. In these there is no difference through-
out the genus, except the comparatively unimpor-
tant one of color, whicli depends on the selective

tastes of different birds. Why was there no

change in the berries? Probably because the

DWARF COENEL.
Single flower. Section of fruit. Flower of dwarf cornel,
magnified to show the branched head. «, bract removed.

berry of the parent form was good enough with-

out change. To describe one will be sufficient, as

they are much alike. The berry is a succulent,

two-celled, two-seeded drupe, formed by the

union of the calyx (coats) with the ovary. It

swells and becomes red on ripening. A fruit in

wliich this union of parts takes place is in ad-

vance of one in which the calyx is free.

Plants that have a drupaceous or succulent fruit

generally have fewer and larger seeds than those

without these facilities for dispersal. For each

seed in a fruit tliat lias fine facilities for dissemi-

nation stands a better chance of growing and be-

coming a plant than a dozen seeds that have poor
means of dispersal ;

and the plant that has fewer

seeds can store those remaining much more effect-

ively than it could a larger number. How did the

fruit become drupaceous? Probably by the selec-

tion of the most succulent ones by birds. Hence,

those that were hard and dry perished, and the

juicy ones were eaten by birds and transported

by them to considerable distances, and so stood a

better chance of hitting upon a good locality for

growth and reproduction of vigorous offspring.
As long as the seed is immature, the fruit remains

hard, green, and inconspicuous, to escape notice;
but as soon as it begins to ripen, it advertises that

fact by assuming a bright red color. And now
any hungry bird, coming along, will be sure to

notice it, eat it, and the seeds, which are ex-

tremely hard and indigestible, will pass through
the bird's body and be deposited in the best possi-

ble condition for germinating.
The red color of the berries was produced in the

same way as their succulency, viz., by the selec-

tion of birds. For if any of these fruits showed a

tendency towards a red color it would greatly in-

crease its conspicuousness, and thereby more tlian

double its chances of being seen and devoured by
birds— with the favorable consequences above
mentioned. On the other hand, the green fruit

would be more apt to be passed by, and hence uu-

disseminated, so that if it grew at all it would be

under the deleterious shade of the parent tree.

Thus you see natural selection would tend pretty

effectually to weed out the hard. Inconspicuous

fruits, and foster the" attractive ones. This form
of fruit was probably developed lefore the flower-

ing dogwood and the dwarf cornel branched off

from the main group, (for it is retained by them
in common with the rest of the genus), and after

the family Cornacece branched off from the allied

families, because the Cornacece have the drupaceous
fruit and the allied families have not. The bark
of this family is quite bitter, and probably in a

measure secures the young plant from the attacks

of herbivorous animals.

All these advantages combined—the bitter bark,

preserving the tender young plant; the closely

packed heads of tubular florets; the conspicuous

bracts, which allure the constant attention of the

higher insects, and so effect cross-fertilization

without waste, and also serve as protective caps;
and finally the attractive drupaceous fruit—al-

lowed the plaut, undter certain circumstances, to

spring from a shrubby to an arborescent form.

These are only a few of the facts and sugges-
tions concerning the lite-history of this plant, and
are brought togetlier principally as suggestions
for further research. Among other things it

would be iuteresting to find out which situations

are preferred by the pink-bracted forms and which

by the white, and also the insects found most fre-

quently in those places. Also to notice what in-

sects visit this plant, both habitually and acci-

dentally; to see if there is as yet any difference in

the relative number or in the species which visit

the tw o colors ; to see if they exhibit sleep move-

ments. I observed no honey, (my specimens were

slightly wilted), but think some must be secreted

by the glandular perigynous disk of the flower, as

it tasted sweet.

These are only some of the questions that sug-

gest themselves just now ; ther^ are many more

awaiting the close observer.

There is really but one place in the world

where violins are made extensively. That place
is Markneukli'chen, with its surrounding villages.

There are altogether about 15,000 people living
there who do nothing els(! but make violins. The

inhabitants, from the little urchin to the old gr.ay-

headed man, the small girl, and the old grand-

mother, all are engaged in making some part of a

fiddle.

[Original in Popular Science News.]

IIIEROGLYPIIIC INSCBIPTIONS OF EGYPT
AXD PALESTINE—HOW READ, AND BY
WHOM DISCOVERED AND DECIPHERED.

BY JOSEPH WALLACE.

As we have been requested to contribute our

knowledge of hieroglyphic inscriptions to the

Popular Science News, we do so with pleasure,
and hope the intelligent readers of this leading
and worthily popular publication will be pleased
with the choice of such interesting subjects.
Not long ago there was a general belief at home

as well as abroad that the ancient Egyptians and

Assyrians had no literature, no schools, and no

means of cultivating the mind or hand. Tliis

judgment was based on the present condition of

these countries, seeing that they have made no

progress in literature, art, commerce, or home in-

dustry. Oriental scholars, however, knew that

this belief was erroneous. The recent discoveries

in Egypt, Palestine, and Western Asia prove that

literature was highly prized, and its cultivation

carried on with zeal and industry in these coun-

tries for thousands of years ; schools, colleges,

and libraries were established for the foreign as

well as the native student when the European was
a painted savage.
The monumental history of Egypt has been an

enigma to the learned of all countries for thou-

sands of years. It was the great campaign of

Napoleon I. in Egypt, 1798-1800, which gave the

first impulse to Egyptian studies. The most dis-

tinguished members of the French Institute ac-

companied him, to study on the spot the ancient

land of the Pharoahs, their ancient monuments
now in ruins, and the numerous wrecks of a for-

mer civilization. The work which they executed

was consideralile ; they studied ancient and mod-

ern Egypt under all its phases, and in time the

result of their labors was given to the public

under the patronage of the French government.

However, the most interesting and most in-

structive inscriptions which the Pharoahs have

left us, and which alone could clear up and ex-

plain their labors and the events of their lives,

remained illegible riddles, so to speak. It was

reserved for a Frenchman. Jean F. Champollion,
to reve.'il to us by an effort of his genius tlie secret

of their mysterious writing, which is called hiero-

glyphic.

Nothing is positively known of the origin and

chronology of the old Egyptian language. Though

very distinct, it indicates some affinity to the Se-

mitic, but not so gre.at a relationship as that

which exists between it and Hebrew, Aramaic.

Arabic, and Assyrian. Besides the analogy in

tlie mode of writing
— which omits vowels and

gives the words only in skeleton— there are nu-

merous coincidences in the vocabulary. The

Berber, Saho, and (Jalla languages— which are

considered one in origin with the Semitic—have

also an unmistakable affinity to the EgyptiaiL
The Semitic character of the langixages is espe-

cially mentioned by Benefey, E. Meir, K. Lottner,

Lepsius, F. Jliiller, De Rouge, Ebers, and Brugsch.

Some words, however, are Indo-European, and

Pott, Ewald, and Renan have placed Egyptian in

that family of languages. Ewald and Renan,

since then, have been less positive, and internal

evidence seems sufficient to establish some re-

lationship between the Semitic and Egyptian.
The history of the development and decay of

the language has not yet been traced ; only the

four distinct graphic systems—hieroglyphic, hi-

eratic, demotic, and Coptic
—can safely be con-

fined within chronological limits. The time of
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the development of the old and full hieroglyphic

writing is unknown. It was perfectly understood

and freely used in the times of the third and fourth

dynasties, which renders it probable that the date

(if its discovery must be placed much earlier than

3000 B. C. Ttere were thirty-one dynasties which

reigned successively in Egypt, numl)ering more
than three hundred kings. The sura of the years
from the reign of Menes to Xectanbo II. (about
350 B. C.)

—the last king of the thirtieth dynasty,
who was succeeded by a Persian—was 3,.555 j'ears.

"The succession of time," says Bunsen, "the
vastest hitherto established anywhere in the

world, is now also the best authenticated. It is

based upon the lists of kings and their reigning

years, and these lists are corroborated and eluci-

dated by contemporary monuments up to the

fourth dynasty, with slight breaks. The era of

Menes, according to Buusen, was 3&43 B. C. ; Lep-
sius makes it 3893 ; Brugsch estimates it 4455, and
Jlariette places it at 5004. It is still a matter of

dispute among Egyptologists whether the first

seventeen dynasties which succeeded Menes were
consecutive or not. It is maintained, however, by
late writers that the dynasties, with considerable

exceptions, were consecutive, and th.at the kings
enumerated reigned over the whole of Egypt.
The use of hieroglyphic writing was not con-

fined to the sacerdotal class, as was formerly be-

lieved on the authority of the Greeks, but it was

employed l)y all and for all purposes—although
shorter methods of writing were afterwards de-

vised. The liieroglyphie, or pictorial ivpresenta-
tions of the laugu<age, continued in use for im-

portant state documents, inscriptions, and religious

compositions, and acbompanied by transcriptions
in demotic- and Greek, down to the Roman em-

peror Decius ; and, if Lenormanfs reading is cor-

rect, so late as the usui-pation of the government
of Egypt by Achilles, who was put to death by
Diocletian, A. D. 296. The spread of Christianity
in Egypt caused a proscription of the hieroglypliic,
because the characters were full of mythological
allusions and sensual figures. The wants of a

reading and writing nation led at an early period
to the use of linear hieroglyphics in long docu-

ments, which subsequently developed into a cur-

sive hand called hieratic. The great body of the

Kgyptiau literature has reached us through this

character, the reading of which can only be de-

termined l)y resolving it first into its prototype—
liieroglyphic. It is not possible to fix the time of

the first use of hieratic writing; but from the
actual preservation of several hieratic papyri of

the eleventh dynasty, presenting it as a perfectly
distinct and well-developed mode of writing, it is

safe to conclude that it must have come in use
before 2000 B. C.

The demotic writing denotes the rise of the vul-

gar tongue into literary use, which took place
about the seventh century B. C, when it was
brought into fashion by the great social revolu-
tion in the reign of Psammetik. The oldest papy-
rus found—which is now in the Turin Museum—
dates from the forty-fifth year of his reign, or 620
B. ('. The demotic was used to transcribe the

hieroglyphic and hieratic papyri and inscriptions
into the vulgar idiom till the second century of

our era, and the gradual transition from the ob-
scure and ditticult demotic to the more intelligible

Coptic alphabet. Demotic words were occasion-

ally transcribed in Greek letters, with the sounds
not found in Greek, preserving their original
signs, which was in reality the Coptic alphabet.

Coptic is the exclusive character of the Christian

Egyptian literature, and marks the last develop-
ment or final decay of the Egyptian language,

which became almost extinct during the last cent-

ury and made way for Arabic.

'ITie history of the recovery of the Egyptian

language, of which not only the vocabulary but

also the characters were totally unknown, pre-

sents a wonderful process of induction. TTie

early Greeks and Romans were so little interested

in the speech of other nations, and being at the

same time such imperfect linguists, that they left

no other information concerning the language
than that the Egyptians h.ad two or three diifer-

ent kinds of writing for different purposes, and

that two of them were confined to sacred use—an

assertion now known to be erroneous. Other

accounts from the same sources regarding the

Egyptians and their language have also been

found erroneous. They picked up stories here

and there from communicative priests, and these,

by being mixed up without discrimination, passed
current among the people, no one caring to criti-

cize, compare, or methodize them.

The learned men of the last eeiitury turned

much of their attention- to Egyptian writings, and

naturally consulted the works of the ancients.

This was the main cause of their failure. With

the exception of one passage in Clemens Alexan-

drimts, which is so obscure that It leads itself to

many interpretations, all the ancients agreed in

speaking of the hieroglyphic system as ideo-

graphic, niey even gave the meaning of a few

signs tliat are common in the inscriptions, and

seemed well informed on their interpretation. A~

the hieratic and demotic characters appeared moir

cursive and better suited to tlie transcription ol

long documents, tliey maintained that by means
of them the same language was written in letters

representing sounds.

Tlie writings of Kircher during the seventeenth

century, De Guigness and Koch in the eighteenth,
and later those of Zoega, were based on the opin-

ions of the Greeks and Romans ; consequently

they failed to throw light on tlie language. Fort-

unately, in 1799, a French engineer otticer, M.

Broussard, while throwing up earthworks at Ro-

setta (Bashid), discovered a large black slab of

stone, somewhat mutilated, with an inscription in

hieroglyphic, demotic, and Greek. The victory of

the English over the French, a few days later,

brought the slab into the hands of the English

ambassador, Sir William Hamilton, who had it

transferred and deposited in the British Museum.

By this accident a text was discovered, which the

Greek version stated was an inscription of divine

honors to one of the Ptolemys, and that the hiero-

glyphic and demotic versions were transcriptions

of the Greek text. Though the sense of the liiero-

glyphic inscription was thus ascertained, the diffi-

culty yet remained of determining the value and

sound of each character. It was observed that

about the place corresponding to the name Ptol-

emy in the Greek version there was in the hiero-

glyphic inscription an oval ring enclosing a group
of characters ; and, as long series of sitting fig-

ures on the temple of Karnak had also such rings

placed over them, apparently indicating their

names or titles, it was conjectured that this ring
was the sign of the proper name.

over, and, on the return of milder weather, small

ice-gorges formed, much to the dismay of the

Frenchmen, unaccustomed as they were to such

formations, which in tills country are of almost

annual occurrence. Xitro-glycerine and other

powerful explosives were used to break up the

ice, with fairly good success. Our illustration is

copied from an instantaneous photograph of one

of the preliminary experiments, where a cartridge
of melinite was exploded under the sui'face of a

PHOTOGRAPH OP A SUBAQUEOUS EXPLO-
SION.

The unusual severity of the past winter in

Northern Europe has caused much loss and suf-

fering, from the unaccustomed cold and snow to

which the inhabitants were exposed—although to

the natives of New England the European winter

would have seemed an exceptionally mild one.

The Seine and other French rivers were frozen

stream of water, to judge of the efiect which it

would have upon a mass of ice. The picture is

interesting, both as showing the form of the

water column and the markedly vertical action of

the explosion, and also as a flue example of an in-

stantaneous photograph which must have been

obtained under peculiarly difiicult conditions.

The photograph was taken by Mile. Villain, of

Rueil, and was first published in La Nature, from

which we reproduce it.

[Original In Popdlab Science Nbws.J

THE AQUARIUM.
BY HERBERT S. ROBINSON.

Can you imagine a section of a river, pond or

lake with its water-reeds and rushes flourishing,

water-snails creeping on the leaves, fishes gliding

among the stems? Then suppose this interesting

collection enclosed within glass walls and placed
in your parlor and called a fresh water aquarium.
It is not for amusement or ornament only that

these parlor lakes are prepared and stocked, but

for instruction also. The nature of living beings
can never be known but by their habits, their

habits can never be well understood but by close

and continuous observations, and If we cannot go
down to water to observe the fishes, molluscs,

water-plants, etc., we must bring them up to us

in a very similar condition.

The principle on which aquaria are constructed

and maintained consist mainly in balancing animal

by vegetable life, thus : If a few fish were con-

fined in a vessel and the water remain unchanged,

they would soon droop and die. The water would
not sustain life after the fish had deprived it of

the oxygen by passing it through their gills in

breathing. If, by means of any kind, the water

can be raised and recharged with the vital element,

oxygen, its power of sustaining animal existence

is proportionately prolonged. This may be done

by a fountain jet. Experiments show that water-
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plants, properly acted upon by liglit and under

other suitable conditions, will, instead of taking

from, add to the proportion of oxygen present,

and will thus restore the balance without resorting
to mechanical aeration. This explains why tanks

used by early experimenters still exist, their

tenants living and breeding healthily, and the

same water as first put in still capable of support-

ing life.

A prominent experimenter states that lie placed
two small gold fish in a glass jar capable of hold-

ing twelve gallons of water. Half filling the

vessel with fresh spring water and placing some

sand and mud at the bottom, with fragments of

limestone and sandstone, he planted a small Valis-

neria, a water-plant, in the mud and left the whole

undisturbed. After a time the water became thick,

and a coating of scum or confervoid vegetation
obscured the glass so that the interior could not

be discerned. On introducing a few water-snails,

he found that they fed on the conferva as well as

on the decayed matter of the plant, and soon

restored the water to a clear and healthy condition.

The pruning of the older leaves encouraged the

growth of many small shoots. The snails flour-

ished on the vegetable matter, which they con-

sumed, and the fishes thrived on the eggs which

the snails deposited, and in the renovated water.

The aquarium is subject to a great many modi-

fications in shape. The proper proportion of

dimensions should be something like this : Length,

twenty-four inches, width, eighteen inclies, and

depth, ten or twelve inches. . A great many, and

in fact the greater number, are of improper form,

being as deep or deeper than they are wide. In

an aquarium the fact that the proportional surface

to the air is of far more importance than the

volume of water contained, should be borne in

mind. A sloping bottom is also preferable. The
bottom should be laid with sand or small gravel
suited to the condition they are intended to

represent. Some water animals like to burrow,
and should therefore have a bed of sand in which

to gratify their desires in that direction. A few

bright pebbles added give the vessel a pleasing

appearance and afford shejter for minute animals.

A few larger stones laid on the gravel is all that is

necessary to give shelter to fish. Ornamentation

in this case should consist in the water-plants.

Clear, river water is preferable, as it is best for

both animal and vegetable life. Among the plants

common and easy to get for your aquarium are,

"starworth," "water soldier," "new water weed,"

"frog bit," and "water plantain." Most of the

smaller species of fish will live and breed freely in

tanks well supplied with oxygen, and there is no

way in which the beauties of their forms and

markings can be so well seen as through perpen-

dicular, evenly moulded glass. Here their graceful,

easy movements can be watched without their

being distorted by refraction. Most of them enjoy
their dwelling, if we can judge from their lively

yet not restless bearing. It must be remembered

that they are mostly animal feeders, and if put
into a vessel with other animals smaller or weaker

than themselves, they will not live quite as happily
as the cat and mice in the "happy family." Some
fishes are much more voracious than others. I

heard of an instance where a pike two inches long
attacked and destroyed a fish of another species

half as long again.

Among the many suitable fish for aquarium

study, the gunflsh, perch, catfish, young bass,

trout and German carp are preferable where they
are obtainable. Water tortoises and newts if kept
should be supplied with mud and also some exposed
rock where they can stay out of the water at their

leisure. Among molluscs, fresh water mussels,

snails, and slugs are useful as scavengers. The first

few days your aquarium should be well watched

for dead fish. It is natural that some fish so

recently introduced into strange surroundings
will die, and it is very necessary that these bodies

should be removed before putresence takes place,

as the water will become putrefied to the danger
of the living occupants. If a green turbidity

arises on the water, it can be easily remedied by

excluding light from the aquarium for a few days.
For the purpose of occasional aeration a drip-glass

may be arranged by means of which a portion of

the water may be lifted and allowed to drip slowly
back. There is no better or more interesting way
of gaining a knowledge of nature than by a close

and careful attention to a well-stocked aquarium.

[London Chemical News.]

GENESIS OF THE ELEMENTS.
BY BR. WILLIAM CROOKES.

It is now generally acknowledged that there are

several ranks in the elemental hierarchy, and that

besides the well-defined groups of chemical ele-

ments, there are underlying sub-groups. To these

sub-groups has been given the name of meta-ele-

ments. The original genesis of atoms assumes

the action of two forms of energy working in time

and space—one operating uniformly in accordance

with a continuous fall of temperature, and the

other having periodic cycles of ebb and swell, and

intimately connected with the energy of electricity.

The centre of this creative force in its journey

through space scattered seeds or sub-atoms that

ultimately coalesced into the groupings known as

chemical elements. At this genetic stage the new-
born particles vibrating in all directions and with

all velocities, the faster moving ones would still

overtake the laggards, the slower would obstruct

the quicker, and we should have groups formed in

different parts of space. The constituents of each

group whose form of energy governing atomic

weight was not in accord with the mean rate of

the bulk of the components of that group, would
work to the outside and be thrown off to find other

groups with which they were more in harmony.
In time a condition of stability would be estab-

lished, and we should have our present series of

chemical elements each with a definite atomic

weight
—definite on account of its being the

average weight of an enormous number of sub-

atoms or raeta-elements, each very near to the

mean. The atomic weight of mercury, for instance,

is called 200, but the atom of mercury, as we
know it, is assumed to be made up of an enormous
number of sub-atoms, each of which may vary

slightly round the mean number 200 as a centre.

We are sometimes asked why, if the elements

have been evolved, we never see one of them trans-

formed, or in process of transformation, into

another? The question is as futile as the cavil

that in the organic world we never see a horse

metamorphosed into a cow. Before copper, e. g.,

can be transmuted into gold it would have to be

carried back to a simpler and more primitive state

of matter, and then, so to speak, shunted on to

the track which leads to gold.

This atomic scheme postulates a to and fro

motion of a form of energy governing the electrical

state of the atom. It is found that those elements

generated as they approach the central position

are electro-positive, and those on the retreat from
this position are electro-negative. Moreover, the

degree of positiveness or negativeness depends on

the distance of the element from the central line
;

hence calling the atom iu the mean position elec-

trically neutral, those sub-atoms which are on one

side of the mean will be charged with positive

electricity, and those on the other side of the mean

position will be charged with negative electricity,

the whole atom being neutral.

This is not a mere hypothesis, but«iay take the

rank of a theory. It has been experimentally
verified as far as possible with so baffling an

enigma. Long-continued research in the labor-

atory has shown that in matter whicli has

responded to every test of an element, there are

minute shades of difference which have admitted

of selection and resolution into meta-eiements,

having exactly the properties required by theory.
The earth j^ttria, which has been of such value in

these electrical researches as a test of negatively
excited atoms, is of no less interest in chemistry,

having been the first body in which the existence

of this sub-group of meta-elements was demon-

strated.

[Amateur Electrician.]

ELECTRICAL HEATING.

Now and again one hears of electric heating in

a vague kind of way that would hardly lead any-

body to suppose practical results had been ol)-

tained. But the fact is that the electrical heating

apparatus is already in quite general use and that

several companies have been formed for its intro-

duction. One of the earlier forms of electric heat-

ers, which was especially designed for street-car

use, is not unlike an ordinary radiator, and has

also been given a shape resembling that of the

familiar metal foot-warmer. The rapid increase

in the number of electric street-cars in our north-

ern latitude has given a stimulus to ingenuity in

this field, and a new heater has been brought out,

which, for simplicity and economy of space, seems

hard to excel. It consists of a narrow strip or

ribbon of asbestos, inclosed in sheet iron,- about

three inches in width and one-quarter inch in

thickness. This strip is placed under the car

seats, extending from one end of the car to the

other, and is protected by a wire screen. A
second strip of the same dimensions is attached

to the first as a kind of compressing plate, and the

wires are imbedded in the asbestos. These strips

are given a zig-zag form, so as to increase the

length of radiating surface exposed in a given

area. The current being turned on, the wires, by
means of the resistance they are purposely made

to offer to the current, become very hot, and this

heat is radiated, therefore, steadily and equably

throughout the car. A more agreeable means of

heating it would be hard to imagine. No space is

taken up by the stove, nor are any of the seats

rendered unpleasant by proximity to the heating

-apparatus. One part of a car is just as warm as

the other, and by means of various methods of

arranging the strips the degree of heat can be

regulated to a nicety. There is no need to get

the car ready for the approach of winter nor to

make any special arrangement whatever, other

than the simple attachment of the strips under

the seats. All that is necessary when heat is

wanted is that either the driver of the electric car

or the conductor shall switch or turn on the cur-

rent through the heating apparatus, and thus the

same agency which propels the car and lights it

also provides it with waimth. The question

which comes into one's mind on riding in one of

the many electric cars now equipped in this ex-

cellent manner is why something of the saine

kind cannot be rendered available for oflice or

household use. The probability is that it soon

will be. In speaking of electric car heating at a

recent street railway meeting at Columbus, O.,
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one of the members stated that he had a little

heater in his house which the laundress at any
time connected up with one of tlie incandescent

lamp sockets, and by means of which she ironed

all day, the iron getting only so hot and never

any hotter. Cooking is very often done in this

waj' also now, and with the general extension of

lighting circuits we may look for an enormous
number of inventions in apparatus for using elec-

tric heat in the familj'. The change will go even

turtlier than this, for if heat can be brought into

an office or a house through the agency of a small

wire, there is certainly no need to convert the

cellar of every house into a miniature coal mine,
with all the attendant nuisance of running a fur-

nace or open fires and then getting rid of the

asiies. It is quite within the bounds of possibility
that at no distant day our heat will be gently ra-

diated for us from the wall paper, and light sup-

plied to us from a luminescent ceiling,
—and all by

the simple pushing of a small button in some ob-

scure corner of the room.

[Original in PoPULAK SCIENCE News.]

TIIE GINSEXG FAMILY.
BY S. E. KENNEDY.

Eakly in May we find the pretty white blos-

soms of the little plant known as dwarf ginseng.
It is often in company with the anemone, and its

whorl of three palmately compound leaves rather

suggests that flower
; but, upon examination, one

soon decides that the specimen belongs to the

rather limited order of araliads. The root, which
is somewhat keen to the taste, is found deeply
imbedded in the earth and attached to the stem by
a short ligament. It is small and round, which

perhaps suggested its other common name of

'ground-nut." Local names are of but little real

use, and yet one would scarcely be willing to call

this tiny i)lant Aralia trifolia every time he wished
to speak of it. It would not be a bad plan, how-
ever. This species grows from six to nine inches

high, the simple stem terminating in a peduncle
which bears the umbel. Its perfect and imperfect
flowers are borne on different plants.
The root of A. quinqiiefolia is large and fleshy,

sometimes nearly a foot in length, spindle-shaped
and often forked. It is in some repute as a drug,
1 believe. This, too, has a smooth, round stem,
with a terminal whorl of three compound leaves

with five leaflets, and a central peduncle bearing
an umbel of yellowish flowers. Although some-
what familiar with this species from specimens
ol)tained from a distance, I have never seen it

growing, and do not think it is here; but the

smaller kind grows plentifully, and is mucTi prized
because it blooms so early.
We have the A. nudicanlis, which, I suppose, is

very common. The pleasure of lifting its long
horizontal roots from the ground is one of the

chief attractions of a spring ramble in the woods.
The bright sunshine, the soft, warm winds, the

pleasant smell of "the green things growing,"
take one back to tlie days of childhood, when,
content with simple pleasures, we gathered the

large shining leaves of this plant and ciilled them
our "umbrellas." The wild sarsaparilla, as it is

sometimes called, has no proper stem, l)ut a short

scape, which bears the three umbels of greenish
flowers. Tills was of great repute in our grand-
mothers' day, as being one of the ingredients in

the spring medicine, which was as certain to
make its annual appearance as the spring house-

cleaning.
The A. racemosa grows here but sparingly, and

A. hispida, I think, not at all. The family is

pretty well represented, however, as, indeed, are

many of the most interesting of our native plants,

the moist soil of our sunny valley furnishing
favorable conditions for growth.
Moosup Valley, R. I.

[Scientific American.]

EDISON'S EXPLANATIOX OF THE AMPERE
AND THE VOLT.

During a recent examination « lawyer put the

following question to Thomas A. Edison :

"
Explain what is meant by the number of volts

in an electric current?" To which he replied :

"I will have to use the analogy of a waterfall to

exijlain. Say we have a current of water and a

turbine wheel. If I have a turbine wheel and
allow a thousand gallons per second to fall from a

height of one foot on the turbine, I get a certain

power, we will say one horse power. Xow the

one foot of fall will represent one volt of pressure
in electricity, and the thousand gallons will repre-
sent the ampere or the amount of current. We
will call that one ampere. Tims we have a thou-

sand gallons of water, or one ampere, falling one

foot, or one volt, or under one volt of pressure,
and the water working the turbine gives one horse

power. If, now, we go a thousand feet high, and
take one gallon of water and let it fall on the tur-

bine wheel, we will get the same power as we had

before, namely, one horse power. We have got a

thousand times less current or less water, and we
will have a thousandth of an ampere in place of

one ampere, and we will have a thousand volts in

place of one volt, and we will have a fall of water
a thousand feet as against one foot. Now the fall

of water or the height from which it falls is the

pressure or volts in electricity, and the amount of

water is the amperes. It will be seen that a thou-

sand gallons a minute falling on a man from a

height of only one foot would be no danger to the

man, and that if we took one gallon and took it

up a thousand feet and let it fall down it would
crush him. So it is not the quantity or current of

water that does the damage, but it is the velocity
or the pressure that produces the effect."

[Science.]

A XEW METHOD OF PREPARING OXYGEN
GAS.

Mr. Werner Langguth, writing to The En-

gineering and Mining Journal, states that it may
be of interest to some to learn of a comparatively

cheap and practical method which will furnish an

ample supply of pure oxygen gas from a solution

of chloride of lime (blcaching-powder). The pro-
duction of this gas and its method were observed

and investigated by Mr. Langguth some years

ago, and it has since Ijeen practically used by him
in the laboratory for various purposes. If this

method becomes generally known, it may find

manifold application ow ing to its cheapness and

simplicity. If a few- drops of a cobalt salt (nitrate
of cobalt, Co(N03)2, for instance) be added to a

strong solution of bleaching-powder in water,

H,0 -I- CaCl^ -I- Ca(ClO),, and shaken well, an

evolution of gas will be immediately ol)served, the

production of which will be increased by a slight
rise of temperature. The gas thus produced is

pure oxygen, free from chlorine, and may be

dried, if required, in the usual manner. The evo-

lution is not violent, and the reaction gives an

even and continuous flow of oxygen gas for a

long time
;
that is, until all the bleacliing-powder

in solution is converted into calcium chloride :

CaClj -I- Ca(ClO), -f- H,0 = 20 -|- 2CaClj -f- ILO.

The few drops of nitrate of cobalt added are pre-

cipitated by the bleaching-powder to cobalt

hydroxide, which suffers no further change, only

producing by its presence the liberation of the

oxygcff. It is a beautiful illustration of its cata-

lytic action. It is needless to say that the precip-
itated oxides can be used over again, ad infinitum,

with the same eftect. The calcium-chloride solu-

tion is decanted from the settled cobalt hydroxide
in the generator, charged with a fresh solution of

bleaching-powder, shaken, and the evolution of

oxygen commences again. Nickel salts will act

on bleaching-powder in the same manner, but the

evolution of oxygen is much slower.

INDUSTRIAL MEMORANDA.
Submarine Boat.—Hie French submarine boat

"Gymnote" was recently tried at Toulon, and
demonstrated its ability to pass through a block-

aded line and escape attention in spite of syste-
matic efforts to watch, trace, or discover its course.

According to the Bevue Indnstrielle, it plunged and
remained under water forty minutes. It rose to

the surface at a distance of more than two miles

and a half from its i)oint of departure, and had

passed under the watched line of demarcation

without being seen. After having ascertained

where it was, it remerged to return. It again
crossed the line, but this time two of the parties

on the lookout for it got a glimpse of it, not, how-

ever, sufficiently distinct to enable them to trace

and pursue it. The course of the boat was in both

instances rectilinear.

Preserving Hemp Ropes.—In order to insure

greater strength in ropes used for scaffolding pur-

poses, particularly in localities where the atmos-

phere is destructive of hemp fiber, such ropes
should be dipped, when drj', into a bath contain-

ing 20 grains of sulphate of copper per liter of

water, and kept in this solution some four daj's,

afterward being dried ; the ropers will thus have

absorbed a certain quantity of sulphate of copper,
which will preserve them for some time both from
the attacks of animal parasites and from rot. The

copper salt may be fixed in the fibers by a coating
of tar or by soapy water, and in order to do this the

rope is passed through a l»ath of boiled tar, hot,

drawing it through a thiml)le to press back the ex-

cess of tar, and suspending it afterward on a stag-

ing to dry and harden. In a second method the

rope is dijiped in a solution of 100 grammes of

soap per liter of water.

The casting talde in a plate-glass factory is

about twenty feet long, fifteen feet wide, and
seven inches thick. Strips of iron on each side of

the table afford a bearing for the rollers, and de-

termine the thickness of the plate of glass to be

cast. The rough plate is commonly 9-16 inch, but

after polishing it is reduced to 6-16 or 7-16., The

casting tables are moimted on wheels and run on
a track that reaches every furnace and annealing
oven in the building. The molten glass having
been poured on the table, the heavy iron roller

passes from end to end, spreading the glass to a

uniform thickness. In contact with the cold

metal of the table the glass cools rapidly. Then
the door of the annealing oven is opened and the

plate of glass introduced. The floor of the oven

is on the same level as the casting table, so that

the transfer can be made quickly. When, after

several days, the glass is taken out of the oven its

surface is very rough and uneven. It is used in

this condition for skylights and other purposes
where strength is desired rather than transpar-

ency. The greater part of the glass, however, is

ground, smoothed, and polished.
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It is the First of April, and we ouglit to recog-
uize tlie day—not as a time for practical joliiug

and Ij'ing, but as tliat beautiful season of the year
when flowers open tlieir folded buds, brooks open
their sealed lips, and the whole earth opens to re-

ceive the seed for another harvest. Some of our

young Latin scliolars may question the commonly
accepted derivation of April,— from Aperio, to

open;— but, wliatever the decision of tlie latest

philology may be, there will always— at least in

New England— be a pleasant fitness in the old

Latin saying, ''Apnlis omnia Aperit."

Speaking of opening, suppose we open first

this budget of letters from Chapters and members
that will agree to answer all letters received. It

will be rememi)ered that a month or two ago we

printed a complaint from one who had failed to

receive an answer to a letter written to one of our

Chapters. We said then that that difficulty could

easily be remedied by making a special enrollment

of all those Chapters and members that could be

depended upon in this regard. Those that do not

for any reason care to extend their correspondence
will not be included in this list, and no one is in-

vited to address them. But those whose names
shall from time to time be added may be under-

stood to hold themselves ready at any and .all

times to return a prompt .and courteous answer,
however brief, to every communication they may
receive, without any conditions except such as

may be specified in each case.

SECOND LIST OP CHAPTERS AND MEM-
BERS AGREEING TO REPLY TO ALI>
LETTERS RECEIVED.

2.33, Baltimore, Md.—We desire to correspond
with California Chapters, situated both on the

coast and inland. Address, Cliapter 2.S3, A. A.,

Baltimore City College, Baltimore, Md.

832, Napa City, Cal.—We desire coiTespondence,
and will answer promptly all letters sent. I think

The Observer takes the place of Santa Clans. Our

special subjects are mineralogy, geology, and con-

chology. We will exchange ores, fossils, etc.,

but everything will be answered.—Uriah Lincoln

Hertz, Pres.

[This is all right except the thought that any
other paper than Popular Science News repre-

sents the Agassiz Association. The Observer does

not even claim to have any connection witli the

A. A.— as several unscrupulous journals have

done and still do.—Ed.]

Savanniih, Ga.—Kindly notice me as willing at

any time to answer correspondents.—Clarence M.

Clark, Madison Square.

Trenton, N. J.—I have always answered, and

will continue to answer, all communications that

come to me, stamp or no st.amp, for the purpose
of exchanging minerals. Some members of the

A. A. have failed to answer my advances, but

many have responded, and I can vouch for the

courtesy of .all those of the Corresponding Geo-

logical Chapter with whom I have communicated.
For my part, I have already been more than repaid
for joining the A. A. It is excellent.—.1. ITusson,
Box 117.

181, Sylvan Lake, Florida.—We hereby .agree to

answer, to the best of our knowledge, all A. A.

letters addressed to us, until notice to the con-

trary is given. Our special subjects are botany,

entomology, and ornithology.
—R. E. E. Wylie,

Sec.

Warren, R. I.—I .agree to answer all letters or

postal-cards sent me by members of the A. A.

during 1891, or until further notice. The subject

in which I take most interest is botany, although
I am interested in all tliat pertains to tlie natural

history of this town.—Frank D. Esterbrook, Box
413.

Copenhagen, N. Y.—All letters answered, es-

pecially in regard to polished specimens of woods,

fossils, and crystals.
—L. L. Lewis, Dnawer 107.

Niles, Mich.—Your plan concerning correspond-
ence is excellent. Please put my name down for

ornitliology, oology, and taxidermy.—Ralph Bal-

lard.

342, Haddonfleld, N. .7.—We will correspond.
Our present study is entomology, but we are new
to it, and fear we cannot give much information.

We have some botanists among us, however, .and

perhaps may do some good in that way.—H. A.

Crawley, Sec.

Manhattan, Kansas.—Correspondence desired,

regarding exchange of moss-agates, satiu-spar,

<and other minerals, shells, native woods, and In-

dian relics.—G. E. Wells.

Mt. Morris, III.—I shall be very glad to commu-
nicate with any Chapter or member of tlie A. A.

on any topic.
—Lewis Skenberry, Box 24.5.

882, Bedford, N. Y.—While we will agree to

answer all letters or cards as you propose, we
wish it understood that we are learners, not

teachers. We .are interested in bot.ony and ento-

mology, and particularly in grasses and spiders.—Mrs. Lea LuquBr.

Philadelphia, Pa.—I will answer all letters or

post.al-cards received from Chapters or members
of the A. A. during 18!)1, or until further notice.

The subjects in wliieli I take most interest are

mineralogy, crystallography, and photography.—
Charles E. Frick, 1,019 West Lehigh Avenue.

29, Boston, Mass.—^Our Chapter would like to

add its name to the list agreeing to answer letters

during 1891. The subjects on which we will cor-

respond are geology, mineralogy, botaii)', chemis-

try, and archajology. We must add the proviso,

however, that a stamp be sent for reply, as our

treasury is very low.—Ella F. Boyd, 118 Hyde
Park Avenue, Hyde Park, Mass.

[The condition that a stamp be inclosed is par-

ticularly fair in this case, as most of tlie members
of Chapter 29 .are specialists or teachers, and the

aid they are able and willing to give to our

younger members is very valuable.—Ed.]

CHAPTER ADDRESSES, NEW AND
REVISED.

No. of
No. Name. Members
438 Somerville, Mass. A 5

T. M. Dillaway, 25 Claremon Street.

383 Louisville, Ky. A 7

Miss Carrie R. Gaulbcrt, 1,027 4th Avenue.
392 Bloomington, 111. A 7

Ethan Viall, 1,011 North McLean Street.

136 New London, Conn. A 20

William P. Benjamin, 20 Broad Street.

402 Cumberland, Md. A 4

E. 0. Hammond, Box 523.

411 Andover, Mass. A 5

George H. Nettleton, Box 480.

192 Boston, Mass. C 4

Miss'lGrace Smith, Hotel Harvard, Belvidere
Street.

426 Bangor, Me. A
O. Crosby Bean, Norfolk Street.

432 Notre Dame, I. S. A
Francis J. Powers.

AN INTERESTING LETTER AND LIST OF
PLANTS AND INSECTS FROM THE HEART
OF RUSSIA.

Moscow, Gagarinski .30. \
27 November, 1890. )

Dear Sir : I am happy to send you herowitli

a list of the plants of the district of Moschaisk

(government of Moscow), where, in the village of

Treparevo, I passed last summer, as I had many
summers before. My son, Borice Fedclieuko,
sends you a list of the Lepidoptera and Ijirds of the

same place. Nearly all these plants are repre-

sented in my lierbarium. Tlie sign (*) stands in

tlie list before the names of such plants as cannot

strongly lie considered as wild, but either are or

have been cultivated and now grow wild in gar-

dens. You may publish the list if you like.

Yours truly,

Ol<;a Fedcheuko.

Corresponding Member No. 16,068.

[This list will be published in tlie Maj' and

succeeding issues of the Science News.]

THE AGASSIZ ASSOCIATION BADGE.

iNc^uiKiES are constantly received concerning
the badge of our Association. It is the Swiss

cross, and, provided that fundamental form be re-

tained, details of material and ornamentation may
be used. The letters A. A. or the words Agassiz
.\ssoci!ition must .appear upon it, and preferably
the number and name of the Chapter also. Mr.

W. A. Hayward, Box 278, Taunton, Mass., has

been our "official" badge-niiiker for ten years.

and has .always served us faithfully. 1 1 is work-

manship is good .and liis prices are low. The

accompanying illustrations show some of the

more popular styles, and range in price from fifty

cents in plain silver to fourteen dollars, and as

much more as one may desire in solid gold set

with diamonds or other gems. It is pleasant,

particularly wlien tr-avelling, to meet persons

wearing the Association emblem, for it at once

establishes a friendly relation like that of all fra-

ternities. The Swiss cross was adopted in lienor
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of Ijouis Agassiz, as it is tlie eml)lem of his native

land. Orders should be sent directly to Mr. Hay-

ward, whose address is given above.

THE STAR OF BETHLEHEM.
The following note was recently received, and

the information given in reply has been kindly

furnished by Prof. C. A. Young, of Princeton. It

should set the question at rest.

Fredohia, N. Y., Jan. 22, 1891.

Dear Sir : Many here persist in calling the planet Ve-

nus, so brilliant now, the " Star o( Bethlehem"; and, upon

correcting that mistake, the inquiry follows,
" Has the Star

of Bethlehem heen seen lately?
" In "Astronomy with an

Opera-Glass" (Appleton) we are told to watch the constel-

lation Cassiopeia as the place of its possible reappearance.

We have §eeu no statement from any competent astrono-

mer. Any Information will be gladly received by
Chapter 604, A. A.

" There is absolutely no foundation for the very

Ijrevalent notion that the Star of Bethlehem is

soon to reappear, except the fancies of fanatics

who are a great nuisance to astronomers. ITiere

has been an attempt to identify the star of Tyoho

Brahe, which appeared in 1572 in the constellation

of Cassiopeia, with the miraculous star of the

Gospels; but there is no reasonable probability

that the identification is correct. There is also a

notion th.at this temporary star is really a periodic

variable with a period of about 315 years, the idea

being based upon some vague notices in one old

chronicle of such a star having been seen in the

years 945 and 1264 ;
and it is by reckoning back-

ward and forward upon this basis that the cranks

reach the conclusion that it appeared at the begin-

ning of the Christian era, and that it would reap-

pear in 1887 or thereabouts.
" For some years now, every time that Venus has

reached her greatest brilliance astronomers have

been overwhelmed with inquiries whether the Star

of Bethlehem has not reappeared. A few years

ago the Astronomer Royal at Greenwich had a

circular lithograped to send out to such inquirers,

^Stating substantially what is given above. The

best full discussion of the subject in relation to

the Cassiopeia star, with which we are acquainted,

is that by Flamraarion in his periodical, L" Astron-

omie, in the number for last April."'

Professor Young published a bi-ief article on the

subject at about the same time, but before he had

seen Flammarion"s article. It is in the Sunday

School Times for April 12, 1890.

[Written for " The Out-Door World."]

OTTAWA HOUSES.

BY DR. JI. L. LEACH,
Member of the Agaisiz Association.

The dwellings of the Ottawas were of various

sizes and shapes, and were constructed of a vari-

ety of materials. The most substantial and per-

manent consisted of a frame of cedar poles,

covered with cedar bark. One of these, called

o-maw-gay-ko-gaw-mig, was square or oblong,
with perpendicular walls, and a roof with a slope
in opposite directions, like the simplest form of

frame houses among white men. Another, the

tke-no-<lay-we-gaw-mig, had perpendicular end

Twalls, but the side walls in tlie upper part were
Ebeut inward, meeting along the middle line, thus

llorming the roof in the shai)e of a broad arch.

iHouses of this kind were sometimes fifty or sixty
fieet long, and had places for three fires. The ne-

Isaw-wah-e-gun and the wah-ge-no-gawn were

light but very serviceable houses, consisting of

frames of poles covered with mats. The former
fwas cone-shaped ; the latter was regularly convex
Eat the top. The mats— ten or twelve feet long

and three or four wide— were made of the long,

slender leaves of the cat-tail flag (Typha), prop-

erly cured and carefully sewed together. When

suitably adjusted on the frames, with the edges

lapping, they made a serviceable roof. Being

light and, when rolled up, not inconvenient to

carry, they were used for travelling-tents. Houses

of mats were often used for winter residence in

the woods, and were not uncomfortable. The

ah-go-beem-wah-gun was a small summer house

for j'oung men, usually constructed of cedar bark,

on an elevated platform resting on posts, reached

only by ascending a ladder. Winter houses in

the woods were sometimes built of slabs or planks
of split timber. They were often cone-shaped,
and were made tight and warm. They were called

pe-no-gawn.* In the woods, even in winter, they
sometimes lived in temporary wigwams of ever-

green boughs, which they managed to make com-

fortable.

Ottawa houses were without windows. The
fire was built on the ground in the center, if the

lodge was small; or there was a row of fires

down the middle line in a long ke-no-day-we-gaw-

mig. A hole in the roof above each fire served

for the escape of the smoke. A raised platform—
a foot or a foot and a half high—along the sides

of the room, covered with mats, served for a seat

during the day and for ii sleeping place at night.
The mats, some of them beautifully ornamented
with colors, were made of rushes found growing
in shallow lakes, ingeniously woven together with

twine manufactured from the bark of t;ie slippery
elm.

*A11 these names of Indian houses are pronounced with
the accent on the last syllable. In Ottawa words g has the
hard sound.

•v
THE EEGAL ASPECTS OF HYPNOTISM.
The recent Paris trial has given a new impulse

to tlje study of this important subject. At the

February meeting of the Medico-Legal Society,
New York, the President, Clark Bell, Esq., re-

quested Prof. E. P. Thwing, M. D., Ph. D., of

Brooklyn, to introduce the discussion. The fol-

lowing is an abstract of his address :

The literature of the subject is opulent. Tlie

number of repvitable investigators increases. 'J'aken

out of the hands of thofee whose aijns and methods
cast discredit on it, hypnotism is studied by mem-
bers of each of the learned professions, vitally re-

lated as it is to the interests of which they are the

natural custodians. It is safe to say that these

facts are established :

1. Hypnosis, or artificial, trance sleep, is a sub-

jective phenomenon. Here modern science joins

issue with old-time mesmerism— the theory of

some mysterious efflux from the operator. Hyp-
nosis may be self-induced through expectation

alone, through fright, by religious ecstasy, or any

enrapturing emotion.

2. Hypnosis is not in itself a disease. Xeur6tic

conditions predispose one to the trance sleep, but

the strongest minds have also been enthralled.

Their recorded visions have been an open book

for centuries.

.3. Hypnosis is recognized in three stages
—

lethargy, somnambulism, and catalepsy. The
transition may be immediate. The second is in-

stantly induced in trained sensitives.

4. Hypnosis has been serviceable in medical

and surgical jjractice, both as a therapeutic agent
and in some cases as an efficient and safe anaes-

thetic.

5. The illusory impressions created by hypno-
sis may be made to dominate and tyrannize the

subsequent actions of the subject.

The following legal aspects present themselves :

1. Has the sensitive sought the operator, or

has the operator used undue influence to gain
control of him?

2. Are proper witnesses present ?

3. Are possible elements of error eliminated,

such as self-deception, simulation, and malinger-

ing?
4. Is hypnosis a justifiable inquisitorial agent?

No.

5. Do we need a reconstruction of the laws of

evidence in view of the perversion, visual or other-

wise, created by the trance? No.

6. Is any revision of the penal code desirable

in view of these facts? No.

Finally, should there be legal surveillance over

private experiments or public exhibitions? Yes.

The Board of Health in Cinciimati did not over-

step the bounds in suppressing shows in this line

carried on for amusement and gain by travelling

troupes.

Letters from Judge H. R. Gibson, Prof. William

.lames of Harvard, and Professor Ladd of Yale

were read, agreeing in the main with the report

of the committee as drawn up by Professor

Thwing.

[Our readers will find a contrary opinion in re-

gard to the action of the Cincinnati Board of

Health among the editorial notes in the March

issue.—Ed. P. S. N.]

THE ANATOMY OF NATIONAL LIFE.

In a recent address on "Oriental Thought," Dr.

E. P. Thwing, of the Royal Asiatic Society, dis-

cussed the genesis of thought and character in

the East, and put as initial elements of the analy-
sis the physical factors revealed in the geographi-
cal position of a continent, its climate, scenery,

soil, productions, and kindred facts. Some one

has said that "the Gulf Stream gave Europe its

civilization," and Dr. Coan, of the Hawaiian Is-

lands, says that the occlusion of the Pacific at

Behring .Straits has made Polynesia what it is.

The presence of volcanic and seismic disturbances

as related to the disproportionate development of

the imagination is another curious fact, first sug-

gested by Buckle. Thermal extremes as related

to industrial interruptions, and so to moral insta-

bility, is another suggestive fact entering into the

analysis of national character. The need of the

study of physical geography and correlated sub-

jects is fund.amental. Only by a careful analysis
is a true synthesis reached, and so a rational sci-

ence of human civilization.

This is the best time of year to organize new
Cliapters of the A. A.

Repouts from the Fifth Century (Chapters 401-

500) should reach the President by May 1.

Please put us down as one of the Chapters

willing to answer all letters or postal-cards sent

by Chapters or members of the Agassiz Associa-

tion. The subjects in which we are most inter-

ested at present are botany and entomology.
Letters may be addressed to the Secretary or to

Chapter 495, A. A., Box 323, Rye, N. Y.—Mary R.

Breckenridge, Sec.

[Owing to the death of a relative of Mr. Ballard,

to whom we extend our sincere symjiathy, we are

obliged to fill the remainder of "The Out-Door

World" this month with miscellaneous matter,
and have endeavored to select that which will be

of special interest to the members of the Agassiz
Association.—Ed. P. S. N.]
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WATER GLOBULES.

BY L. S. FRIERSON.

By striking the surface of a pond obliquely with

aa oar, a shower of drops will be thrown up. Most
of them will, when they fall, reunite at once with

the sheet of water below. But some of them will

not do so, but will float and roll rapidly about,

looking like little spheres of quicksilver. These

globules will, after floating a longer or shorter

time, suddenly disappear, and leave no sign save a

tiny ripple. Although these water balls are such

common objects, yet they are well worth the stu-

dent's attention. He can mauufacture them at

will, and in a manner convenient for observation,

by taking, instead of a pond of water, a china

saucer filled with kerosene oil. The tension of

the skin which all fluids seem to exhibit, and

which accounts for the floating globules, seems to

be greater in the case of the oil than in water.

With the aid of a rod of wood the size of a pencil

the apparatus is complete. By dipping the rod in

and out we may obtain an abundance of the glob-
ules whose antics we are to study. The first

thing which attracts attention is, that often when

only one drop of oil has fallen from the end of the

rod we see two globules floating, and also, we ob-

serve, that one of them is much smaller than the

other.

This is accounted for in this manner : As the

forming drop receives accretions from above, it

elongates until the accumulating weight becomes
too much for the cohesion of the particles of oil,

and it breaks away. But it does not break oft

smoothly, but draws after it a tail like the stem of

a pear. This stem then separates from the larger
mass below, and lioth form themselves into

spheres. The first and larger drop falls upon the

fluid beneath, and swims thereon. The smaller

drop falls upon the larger, and rolls rapidly down
its side and away. Thus we account both for the

two drops and for their disparity in size. We
next observe that when two spheres approach

sufficiently near they seem to be attracted by each

other, and will coalesce into one larger globule.
The question naturally arises. Why should the

tension of the globules be suflicient to keep them
from joining the fluid beneath, but not to pre-
vent them from joining each other? The reason

seems to be that each globule swims iu the bottom
of a cavity, or depression, which is equal in bulk

with the globule. Now when two globules ap-

proach each other their depressions will begin to

coalesce, and the globules will be driven toward
each other, or, in other words, will roll flown hill

to the center of their combined depression. The
shock (combined with the fact that the opposing
surfaces of the two spheres are very small) forces

a rupture of their skins, and a juncture of the two
results.

We next observe that a ball will sometimes

appear to suddenly shrink to a fraction of its

former size. This is a rather uncommon behavior,
bnt diligence will reward the student with this, at

first sight, inexplicable phenomenon. If we watch

attentively the behavior of a ball when It bursts,
we will see that there is always an attempt to re-

produce itself upon a smaller scale, after the fol-

lowing fashion : If we throw a bullet into a pond
of water it, in sinking, first sends out a wave,

then, as it falls down, it leaves a cavity, and the

water, rushing in to fill up the depression, meets
at the center, and a column of water is projected

•upward. The same process happens on a small

scale when a water ball coalesces with the fluid

below. First a wave is driven outward, then, as

the globule sinks, it forms a depression. The
fluid then rushes in

;
a minute column is projected

upward, and diWdes into one or more fragments,

which, upon falling back, sometimes assume the

spheroidal condition and float ;
—all being done so

quickly as to leave the impression that the first

globule had shrunken to its latter condition.

[Kate Field's Washington.]

WHERE NATURE PLAYS SCULPl'OR.

What looked like the fossil foot of a child, witli

a little stocking on, was sent in to the National

Museum the other Any. The most curious thing
about it was that the stocking itself showed dis

tinct signs of wear on the heel and ball of the

foot. It was with regret, however, that the ob-

ject was pronounced not a fossil nor a child's foot,
nor }'et anything else save a concretion of silicious

matter which had taken this strange form by pure
accident. The imitation was so astonishingly
exact that the mistake was not at all surprising.
This is only one of many curiously imitative

concretions which have been offered at various

times to the Smithsonian Institution by persons
who imagined them to be fossils. That it may be

understood how they are formed, it should be ex-

plained that matter in general has a tendency to

segregate particles of the same kind gathering to-

together. In the Connecticut River, for example,
fine clayey particles are held in suspension by the

water and swept along with the stream. Per
chance some of them will collect about a pebble, a

grain of sand, or any other hard object, subse

quently gathering more about them until a lump
of some size is formed, with the pebble or what
not for a nucleus. Such lumps often take very
queer shapes, and it is amazing how they some
times imitate the familiar forms in nature. A
favorite shape with them is one which so closely
resembles that of a turtle that a specimen of the

sort is, as a rule, mistaken for a fossil tortoise.

Looking at it from beneath, the head, the four

legs, and the tail are quite distinct, with the lines

of the shell
;
and yet it is only an accidental con

cretion of clay. Spindles, rings, and Indian

arrow-heads are other shapes which such con
cretions take very jjerfectly.

But clay is not the only form of matter which
takes concretionary forms. There is a mixture of

carbonate of iron and clay, which assumes very

interesting shapes in the same way. One of these,

very common indeed, is easily mistaken for a

fossil peanut. Break one of these peanuts open,
and you will invariably find a small spiral winkle-

shell, which was the nucleus. Even more inter-

esting are the bigger concretions of this "clay-
ironstone," as it is called, which, having got into

dry places, are dried by the sun. By this process
such a lump is made to shrink, the water being
withdrawn from it, and to crack toward the

center. Afterwards, maybe, through the rising
of a stream after a drought, the lump becomes

submerged again, and its cracks and fissures are

filled in with carbonate of lime, which all streams

carry. Now, take such a lump, saw it in two, and

you find that the sawed surfaces are like the most

exquisite marble, the original material being inter-

spersed with streaks of the carbonate of lime

crystallized. In one locality in England these

clay-ironstone concretions are found of very great

size, and are used, when cut into slabs and polished,
for the tops of tables and stands.

There is a final ti-ansformation which the clay-
ironstone concretion occasionally goes through,
that produces the most extraordinary result of all.

It may happen that the carbonate of lime which

has entered into the mass is subsequently dis-

solved out of it, leaving a chambered structure

with walls and nothing else. People who find one

such as this, very naturally imagine that it is the

shell or skeleton of some remarkable dead animal,
and take pains usually to send it to the nearest

museum.
Some time ago a physician sent to the National

Museum a clay concretion, which he supposed was
the fossil arm of a man. Another person contrib-

uted an extraordinary stone of great hardness,

which, when sawed through, was fountl to be of

much beauty, though in the process it smelt very

badly. When Curator Jlerrill saw the inside of it

and observed its formation in concentric layers

about a small, hard object as a nucleus, he knew
that it was a calculus from the bladder of a hog
or some such animal.

By a curious inverse method of concretion all

agates are formed. When certain rocks, ages ago,

were in a molten state, great bul)l)les came in

them and remained, in the shajie of cavities, when
the period of cooling arrived. Into these cavities

water, which percolates through all rocks, flowed,

and deposited carbonate of lime [Qy.
—Silicic acid'?

—Ed.] upon the walls in layer after layer until

the holes were filled up. Thus, when the rock is

cut through, the lumps of agate are foimd.

There is a queer sort of rock exhibited at the

National Museum called "flexible sandstone."

because it bends very easily. You take a long

strip of it by one end in your hand, hold it perpen-

dicularly, and it will bend so that it is hard to

realize that it is not going to break into pieces.

The reason for this is that the rock was once what

is called a feldspathic quartzite ;
but water, perco-

lating through it, dissolved out it the alkaline

substance, leaving the clayey matter. Thus the

grains composing the stones are no longer held

firmly together ;
it is loose-jointed, as one might

say. It is found only on the surface of sandstone

deposits, and is of no use in building. In Brazil

this sort of rock is the matrix in which diamonds

are found.

Speaking of diamonds reminds me that the stu-

dents of the subject have found in South Africa

for the flrst time a substantial clue to the processes

by which precious stones were formed. Everyone
knows that the diamond is pure carbon; but,

albeit carbon is cheap enough, it has been found

impossible to crystallize it profitably by artifice,

though Professors Maskelyne and Cook have pro-

duced very minute diamonds in the laboratory.

Nature performs her chemical operations on a

large scale and, of course, with superior facilities.

The rocks at the South African mines are shales of

a highly carbonaceous nature, and up through
them has been forced in past times a great mass

of eruptive rgck in a molten condition, so as to

engulf the shale.
- For a long time the mass

remained slowly cooling, and incidentally to the

process the carbon in the shale was crystallized

out in the form of diamonds. Afterwards the rock

decomposed and rotted away—for rock will rot

like anything else—forming the blue clay from

which the diamonds .are dug today.
+*

Three Chaldean monuments of antiquariiin value

were recently discovered under the foundation of

an old London house. The site was formerly oc-

cupied by the dwelling of a Dutch merchant who

traded in Persian ports. At the time of the great

fire the stones probalily fell through the ruins by

their weight, and escaped notice when the house

was rebuilt. They belong to the pre-Semitic .age,

and the characters upon them are of the most af-

cliaic form.
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seem as bland and harmless as the pure air of

ocean or mountain does to us.

Next to air, water is the substance which is of

the most importance to living organisms. It is a

necessity of life, and forms the greater portion of

the substance of all animals and plants, but how

perfectly adapted it is to its purpose. Although

dissolving to a greater or less extent most chem-

ical compounds, its action on animal or vegetal :

tissues is practically nothing ;
it is a bland, no .

and chemically inactive liquid, with phys.

'properties which fit it most admirably to eni

into the structure and sustain the vital processes

of animals and plants, which no other liquid

known to us is capable of doing. Who can doubt

that the countless generations of living beings on

our globe have been so modified and adapted in

substance, form, and function, as to be in pei-fect

harmony, chemically and physically, with this

omnipresent liquid with which they are necessarily

brought into such intimate connection. Animals

and plants were made to suit the water, not the

water to suit the plants. A remarkable instance of

this is found in the distinction between salt and

fresh water animals and plants, each of which

lives and flourishes under conditions which would

be fatal to the other.

Coming to the mineral constituents of the earth,

some very striking examples may be found. The

salts of calcium are everywhere present, and are

entirely hannless, while the elements barium and

strontium are extremely rare, and, at the same

time, poisonous. Nitrogen gas is present in the

air, and the phosphates of lime and magnesia
aie widely distributed. All of these substances

are not only harmless, but necessary to the animal

economy, while the closely allied arsenic, antimony,
and bismuth are unwholesome and poisonous, but

are only found in a few scattered localities. Chlo-

rine, in the form of common salt, is met with

everywhere, but the salts of its rare chemical

brethren, fluorine, iodine, and bromine, are, except
In medicinal doses, highly injurious to health. If

we accept the modern theorj' of the evolution of

the elements from one primitive form of matter,

we can see no reason why the water of the ocean

might not have contained as much iodide of potas-

sium or lithium as it does of chloride of sodium
;

that the coral islands, marble quarries, and lime-

stone strata might not have been formed of the

poisonous carbonate of barium, or even that the

atmospheric nitrogen or the iihosphates of the

soil might not have been replaced by compounds
of arsenic or antimony. Under such conditions,

life as we know it could not exist ; but there seems

to be no reason whj' organisms might not have

appeared that could tolerate arsenic, antimony,

barium, or iodine, as well as they do the present

common elements so closely allied to them.

While the above considerations are suggested

by the theories of development, and hannony
with the environment, it must be confessed that

they are largely of a speculative nature. We can

study existing forms of life, their structure, com-

position, actions, and functions, but we do "not

know the nature, origin, or destiny of that life.

We are studying a chain, both ends of which

stretch into infinity, and whether we can ever

attain and comprehend these limits either here or

hereafter, time only can show. We can only strive

after "more light,"' trusting to the future to make
those things clear to us which are now veiled in

an obscurity' which appears to be beyond the

power of the human intellect to penetrate.

The Loudon Electric .Supply Corporation has

succeeded in transmitting a 10,000-volt current.

PIIOTOGKAPHY IN COLORS.

A NOTEWORTHY and remarkable step has been

made towards the solution of the most difficult

problem of photographing in colors, by M. Lii'i'-

MANN, of Paris, who has actuallj' succeeded in

reproducing upon an ordinary gelatine dry plate
an image of the solar spectrum in its natural col-

ors. Like many other great discoveries it is of

'^.tonishing simplicity, and, with the aid of the

companying illustrations, (reproduced from La

,tture), the process can easily be understood by

any one.

The sensitive plate used in the process must be

prepared so that the film of gelatine emulsion

shall be very thin and smooth, and entirely free

from the slightly granular texture of the ordmary
films. The sensitive film should be sinipl)' opales-

cent, and not of the creamy opacity of the films

used in ordinary photography. Otherwise the

plate does not difTer from those in general use,

and the emulsion consists of the usual bromide of

silver.

In Fig. 1 (1), F is a plate of ordinary glass; C
is a piece of hard rubber shaped like a horse-shoe

magnet, or the letter U; G is the photographic

plate, the sensitive surface being turned inwards.

The whole arrangement is fastened together with

clamps, and the cell thus formed is filled with

mercury (M).

sounded together produce the alternations of

sound and silence known as beats. Now just

where the layers of light are produced in the film

the bromide of silver is acted upon, and, when

developed, a layer of metallic silver is formed.

As the wave-length of each color is different, a

different number of layers of silver will be depos-
ited in the film for each color acting upon it.

Thus if the gelatine film is 1-20 of a millimeter

(1-500 of an inch) in thickness, the red rays will

form 156 layers of silver, the yellow 200, and the

violet 250, with intermediate numbers for the

other shades.

Fig. 1.

All being in readiness, an image of the solar

spectrum is thrown upon the sensitive plate, and

the plate exposed to its influence for a period

varying from thirty minutes to two hours.

The plate Is then removed, and developed,

fixed, and dried in the usual manner, when
it is found that a perfect image of the sisectrum—

Fig. 1 (2)
—has been reproduced upon the plate,

all the colors beiug shown in their natural shades

and brilliancy. Curiously enough, if the image is

viewed by transmitted light, the colors are re-

versed, being replaced by the complementary
ones— that is, the green appears red, the red

green, etc.

The cause of this result is undoubtedly due to

the principle of the interference of the light-

waves, and the colors formed in the gelatine film

are analogous to those formed in a soap-bubble.
In Fig. 2 a nmch exaggerated section of the gela-

tine film is given, which will aid in the compre-
hension of the theory.
A light-wave of any color— say red— passes

through tlie glass (verre) and the sensitive film to

the mercury, where it is reflected back again,

meeting in the sensitive film other similar waves

on their way to the reflecting mercurial surface.

These incident and reflected waves interfere with

each other, producing in the film alternate layers,

as it were, of light {I) and darkness (o), just as

two musical notes of nearly the same pitch when

Fig. 2.

Now when the plate is developed and finished it

would seem that these microscopical layers of

metallic silver will only reflect light-i-ays of a

wave-length corresponding to the distance be-

tween them, that is, rays of the same color as

acted upon that portion of the film during ex-

posure; or, in other words, the solar spectrum
will be reproduced in its original colors and bril-

liancy.

This discovery of M. Lippmann is certainly a'

most remarkable one, and, from a scientific point

of view, of the greatest importance ;
but we must

admit that it seems as yet to be of little practical

value. The actual photographic reproduction of.

landscapes, groups, paintings, etc., in their natu-

ral colors appears to be almost as far oft' as ever ;

but a beginning has at least been made, and it is

not impossible that this process may contain the

germ of future discoveries which shall add the

finishing touch to the photographic art, and ren-

der it a perfect method of reproduction and pre-

servation, not only of form but of color.

[Special Correspondence of Popular Science News.]

PARIS LETTER.

The two topics of the day are the failure of the

Koch anti-tubercular treatment, and Lippmann's
researches on the photography of colors. On the

first matter we may be allowed to pass quickly—
not without expressing, however, our regrets that

the haste of the Geiman Emperor has so seriously

affected Koch"s fame. Koch, at all events, has

done good work, and he is not to be blamed if ho

has not discovered the remedy for tuberculosis
;

his Emperor alone is to be blamed for having

ol)liged him to speak before time—before his ex-

periments were sufficiently advanced, and before

the facts were ascertained. Such Is the general

opinion in France concerning Koch, and it must

certainly be the prevailing one in all circles. In

the mean time numerous experimenters are work-

ing out the matter, trying to get at some remedy.

MM. Richet and Ilericourt are at present giving

dog's blood serum to their patients. This serum

is merely injected under the skin in a dose of

one cubic centimeter every two or three days. It

seems very probable that some one or other will

find out some method by which tuberculosis may
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be cured, at least during its first period—and this

is all that i.s required. The man who shall dis-

cover this method will certainly be one of the

greatest benefactors of mankind.
As to the photography of colors, the facts com-

municated by M. Lippmann are certainly very in-

teresting; but there remains much to be done
before we can obtain photographs of ourselves

with our natural— or j(w-natural iu the case of

; some ladies (none of which, certainly, are readers

[Of the Popular Science News)— colors. At all

[,

events, photographs of the solar spectrum may be

fhad which are quite permanent, and which do not

I

fade when exposed to the dayliglit, as did the plio-

itographs made many years ago by M. Becquerel.
[It is probable tliat photographs may some day be

r obtained in which the skin, hair, eyes, etc., will

' bear their real and natural colors
;
but it may be

questioned whether we will like tins much. Wax-
works are certainly admirable as concerns like-

ness, when well made; but nobody would like to

have the w ax effigy of his friends or relatives—it

seems too living. On tlie other hand, if we do

like colors, since oil pictures are agreeable to our

eyes, we must not forget that the colors which
the painter spreads on the canvas are not the

true natural colors of the objects. Experience will

tell, but it seems probable that at first, at all

events, the public feeling will he against the nat-

ural-colored photograplis.
The very cold season which the whole of Eu-

rope has enjoyed, figuratively, from the end of

November to the first days of February, has, of

course, done a gre.at deal of harm. Mankind has

suflTered much, many trades or industries being

paralysed by the very fact of the cold; the ill-

clad poor have been freezing ; the winter vegeta-
bles have all perished on their stalks, and the

seeds already sown in autumn must be replaced,
as none of them can have withstood the winter.

No doubt many animals have also suffered much
;

wild ducks and fowl have been seen in Paris, in

the middle of the Seine, near the Tuileries ; flocks

of starlings have immigrated to town, trying to

keep bodj' and soul together, the country aftbrd-

ing nothing eatable worth mentioning ;
and wolves

have been rambling about near the humafi—and

especially mutton—folk, in a desperate struggle
for life, which usually ended in agonies for the

sheep. Even under favorable conditions most
animals have suffered from the eff'ects of the cold,

and in the menagerie of the Paris Museum thirty-
two mammals and sixty-six birds have perished.
'ITie Afiican elephant has caught a bad toothache,—and it is presumed that when such a tooth as

that of an elephant begins to ache it does the

thing thoroughly,—the rJiinoceros has been af-

flicted with a slvin disease, and the hippopotamus—an old citizen which has inhabited Pai-is since

|18o5
—declares that the thing is really unpleasant,

'as he is as thoroughly frost-bitten as ever an hip-

popotamus has been. But there is nothing won-
derful in these afflictions brought by the cold

weather to tropical animals : the only wonder is

that they di<l not all die, as many persons some-

what expected, hoping thus to have a good reason

[for suppressing the menagerie of the Museum,
twhich is a positive sliame to a city like Paris.

pMany animals, on the other hand, which it was

fexpected to see rapidly die under the effects of the

Icold, have withstood it admirably; and those that

{belong to species which multiply in the menagerie
are to be subjected to an experiment proposed by

VXL. Milne Edwards. 'ITiey ai-e to be turned loose

iin a portion of the Marls' forest, in order to see

fwhether they can thrive in a wild state. M. Milne

[Edwards seems rather hasty^when he thinks that

the experiment will succeed because the animals
—mostly deer from Japan, China, Ceylon, India,

etc., born in France—have withstood a cold win-

ter, (^old is only one of the very numerous agents

by wliich a species may be prevented from taking
ahold in a new country, and there are any amount
of reasons—which we, perhaps, cannot appreciate—which make acclimatization a very difficult pro-
cess. I remember that twenty years ago, after

the Franco-German war. a large host of new

plants appeared suddenly in a number of places
where they had never been seen before. They
were all useful plants, being good fodder for

horses and oxen. They had been unconsciously

brought by the troops, who carried the fodder foi'

their horses with them
;

and this fodder was

mainly of Bussian, Italian, and Algerian origin.

Seeds got loose from the dried plants, fell about,
and Anally sprouted. In this manner hundreds

of useful plants seemed to do very well, and man^
were sanguine in their expectations, h^ping to see

part of these species acclimatized. They were all

the more hopeful because the plants withstood

very well a very cold winter (1870-71). The

plants, however, all died out gradually, and no

vestiges of this adventitious flora are to be found

at present. Why tliey died we cannot tell : there

was some agent, in the struggle for life, which
was against them, and defeated them. Any
amount of similar cases might be quoted, all

showing that real acclimatization—sucli as that

of the sparrow in the United States or the i-abbit

in Australia—is a very rare occurrence. There

are reasons which we do not yet perceive which

prevent animals and plants from thriving in re-

gions where it would seem that they ought to be-

come prosperous, and the study of these reasons

and agents does not seem to be easy to accom-

plish. H.

Paris, Feb. 25, 1891.

<>
[Specially Observed for Popdlar Science News.]

.METEOKOLOGV FOR FEBRUARY, 1891,

WITH REVIEW OF THE WINTER.
TEMPERATURE.
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winds being less northerly than usual is in har-

mony with a warmer February and winter.

D. W.
NatiCk, March 5, 1891.

+»

[Specially Computed for Popular Science News.]

ASTRONOMICAL PHENOMENA FOR APRIL,
1891.

Mercury will be in good position for observa-

tion during the month. It is an evening star and

comes to greatest eastern elongation on tlie morn-

ing of April 19. It is then 20° distant from tlie

sun, east and north, and sets about an hour and a

half later. It may be seen as early as April 10,

under good atmospheric conditions, and will re-

main visible as an evening star until nearly the

end of the month. It may be found shortly after

sunset low down near the hoiizon, a little north

of west. Venus is a morning star, rising about

two hours before the sun, and is slowly approach-

ing that body. Venus and Jupiter are in conjunc-
tion on April 7, and at the time of nearest ap-

proach are only 13'—less than half the diameter

of the moon— apart. This occurs at 4 P. M.,
Eastern time, while the sun is up, and conse-

quently cannot be seen in the United St.ates. On
the morning of April 7, as they are seen before

sunrise in our country, Venus is west of Jupiter
about two-thirds of the moon's diameter, and a

little north. On the next morning Venus will be

to the east and north, considerably more than the

moon's diameter away from Jupiter. Mars is still

an evening star, setting a little more than two
hours after the sun. It has faded out so that it is

no longer a very conspicuous object, but may still

be easily found if looked for. It is moving east-

ward, aud during most of the month is in the con-

stellation Taurus. About the middle of the month
it is about 2° south of the Pleiades, and at the

end of the month it is north of the ITyades
—the

V-shaped group containing Aldebaran, the bright-
est star of the constellation. Jupiter is a morn-

ing star, gradually increasing its distance from

the sun. It is in the constellation Aquarius, and

moves eastward and nortward about 6° during the

month. At the beginning of the month it rises

less than two hours before the sun, and at the end

about three hours before. Saturn is on the me-

ridian about 10 P. M. on April 1, and at about 8

P. M. on April 30. It is in the eastern part of the

constellation I^eo, and is moving slowly westward.

The rings are a little wider open than they were

during March. Uranus is in the constellation

Virgo, and comes to opposition with the sun on

April 19. It is then on the meridian about mid-

night. There is no very bright star near it, but it

lies about half-way between M. Virginis (fifth

magnitude) and Kappa Virginis (fourth magni-

tude). Neptune is an evening star, just north of

the Ilyades.

The Constellations.—The positions given are for

the latitude of the northern part of the United

States, and for 10 P. M. on April 1, 9 P. M. on

April 15, and 8 P. M. on April 30. Leo Minor, a

small constellation with no very bright stars, is

in the zenith. Leo is just south of it, the princi-

pal group (the Sickle) having just passed the me-

ridian. Hydra is below Leo. Virgo is in the

southeast, about half-way from horizon to zenith.

Libra is just rising below Virgo. Going from the

zenith toward the east we see first Coma Bere-

nices and Canes Venatici ; below these, Bootes,

then Corona Borealis. Hercules has just risen, a

little north ot the east point. Lyra and Cygnus
are on the horizon, just north of Hercules. Draco

and Ursa Minor are east of the pole star. Ursa

Major lies between the zenith and pole star, the

pointers being very near the meridian. Cassiopeia
is below and a little west of the pole star, and

Perseus is west of the latter, at about the same
altitude. Auriga is a little higher and farther

west. Taurus is on the northwest horizon
; above

it follow Gemini and Cancer, just west of Leo.

Orion is setting in the west, and Canis Major in

the southw^est. Canis Minor is above and between
the last two. M.
Lake Forest, III., March 4, 1891.

Joppegponderjice.

Brief communications upon subjects of scientific interest
will be welcomed from any quarter. The editors do not
necessarily indorse all views and statements presented by
their correspondents.

Editor of Popular Science News :

Dear Sir: I noticed in the .lanuary number
of the Popular Science News an item relating
to the finding of an egg within an egg. It seemed
less wonderful to me than something which came
under my own observation. In preparing some

apples for household use, a large one of the vari-

ety known as " Northern Spy
"
upon being quar-

tered disclosed a half-inch store nut with a short

screw in it. Both nut and screw were as bright
as if just from the manufacturer. The apple was

perfect in all respects, and the cavity—in which
the nut and screw exactly fitted—looked precisely
like the other parts of the apple. The apples

grew on a large tree in the garden near the house,
but the limbs did not come in contact with the

house. I should be glad to hear any teasonable

theory on the subject. M. W.
SOUTHPORT, Me., Feb. 20, 1891.

QUESTIONS AND ANSWERS.

Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

Photographer.—Why is the metal magnesium
so invariably used as a source of illumination in

taking flash-light pictures?
Answer.—The light, or, more properlj' speaking,

the radiant energy from burning magnesium is

very rich in actinic rays, wl)i(^h alone have any
action upon the sensitive plates. These actinic

rays are non-luminous, but accompany the light
rays, from which they apparently only differ in

having a shorter wave-lengtli.

J. K. C.—What is the composition of the gum
used on the back of postage stamps and envelopes?
Answer.—It is composed of dextrine, a substance

prepared by the combined action of nitric acid and
heat upon starch. It is not poisonous, but harm-
less in every way. It has the same chemical com-
position as starch (Cg H,o O^), with which body it

is said to be isomeric.

B. M. O., Neio York.—What is the cause of the

fading out of documents written with ink?

Answer.—Nearly all the inks in common use
contain organic matter as a part of the coloring
matter. The great majority of them are princi-
pally a combination of iron with gallic and tannic

acids, both of which are organic acids and quite
readily decomposed. The action of moisture,
light, and other .agents will, after a while, decom-
pose these salts of iron, leaving only the almost
invisible oxide of iron to show where the « riting
has been. The only really permanent ink is that

prepared from some form of carbon, such as lamp-
black, of which the Chinese or India ink is com-
posed. Carbon resists destructive influences to a

remarkable degree, and writings made with such
ink will last as long as t)ie paper on which they
are written.

J. C. W., New York.—When were the metals
potassium and sodium first discovered?

Ansioer.—Humphrey Davy first prepared the
metal potassium by electrolysis from potassie
hydrate in the year 1807, andshorth- afterwards
succeeded in obtaining metallic sodium, calcium,
etc., by similar methods. Previous to this the
metallic base of the alkalies was unknown. Me-
tallic sodium is now produced very cheaply in

large quantities by the Castner process, and is

used in the manufacture of aluminium.

LITERARY NOTES.
An Introduction to the Study of Metallurgy, by W.

C. Roberts-Austen, F. R. S. J. B. Lippincott
Co., Philadelphia.
The art of metallurgy, while a most eminently

practical one, owes more than others to the appli-
cation of the theoretical principles of chemistry,
physics, and mechanics. The present work is

notable for the judicious waj' in which theoretical
and practical considerations are combined, and
the clear and easily comprehended manner in

which the beginner in the study of the art is

introduced to the subject. There is hardly a sec-
tion of the country iii which there are not either
mines or metallurgical works

;
and we can recom-

mend the book to all who desire to become familiar
with the methods of extraction and reduction of

metals from their ores.

Ruhher Hand Stamps and the Manipulation of India.

Bubber, by T. O'Conor Sloane, Ph. D. 125 pages,
27 illustnitions. Price, $1.00. Norman W. Hen-
ley & Co., publishers, 150 Nassau street. New
York.

The manipulation of india rubber has hitherto
been considered an almost impenetrable trade se-

cret, or at the best a branch attended with much
difficulty of manipulation. In this work the en-
tire subject is treated exclusively from a practical
standpoint. The details are made so clear and the

processes are so simplified that any one of fair

mechanical ability can undertake to make number-
less articles of the gum. I'he fact is recognized
that many will not feel inclined to incur heavy
expenditure. For such, home-made apparatus,
presses, and vulcanizers are described and illus-

trated which will do perfectly efficient work, and
whose cost will be almost nothing.

Ascutney Street. A new story. Houghton, ^lif-

flin & Co., Boston, Mass. $1.50.

Only Mrs. Whitney could have written Ascutney
Street, and her army of readers will find that its

characters and incidents teach the lesson which
the world needs to learn and practice

—that real-

ity, sincerity, usefulness, and noble aspiration
make life not only worth living, but inflnitely
more sane and beautiful than low aims and pre-
tense can make it. The lesson, however, is not

taught by preaching, but by a bright story, witli

people and events which enlist the reader's hearty
interest.

Power Through Hepose, by Annie Payson Call.

Roberts Bros., Boston. Price, .$1.00.

This work, although showing too much the in-

fluence of the "belsarte craze," really contains a

great deal of practical value, nie gospel of rest

cannot be too zealously preached, and repose of

body and mind will often do more towards the
cure of disease tlian medical treatment or drugs.
The judicious perusal of this book cannot but'be
of benefit to all.

The Cassell Publishing Co., of N^w York, sends
us the novel Mademoiselle Ixe, by Lanoe Falconer.

Although in no sense a scientific work, it is an in-

teresting and well-written story of a Russian \ihi-

list, told with such strengih and power as to hold

the reader spellbound.

Pamphlets, etc., received: The Franklinic In-

terrupted Current, by William James Morton, M.

D., New York City ; The New Apochromatic Ob-

jective; Deformed Diatoms, and Notes on the Cos-

cinodiscece, by Jacob D. Cox; and from the United
States Government Departments at Washington,
The Hand-Book of the American Republics, Census

Bulletins, Bulletins of the Department of Agriculture

(Division of Entomology), Bulletin of the Coast and
Geodetic Survey, ani\' Reports of^the Smithsonian
Institution and the National Museum,
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HOMEOPATHY IN RELATION TO THE
KOCH CONTROVERSY.

BV CHAHLES FESSENDEN NICHOLS.

Dk. Koch's injection of fluid (
"
parataloid

"
)

lias encountered, from tlie first, strong opposition
from men of undoubted sagacity, witli tlie great
Vircliow of Berlin at tlieir liead. To summarize
tlie liistory of tlie past three months, the autop-
sies (i. e., twenty-tliree bjf Vircliow) show gen-
oral tuberculous infiltration of the bodies of the

victims. Virchow states that t' the substance of

the tubercle is not absorbed at its original resting

places, and there are eruptions of fresh crops.'"*
This injection of tuberculized glycerine practi-

cally repeats the process which preceded the dis-

covery of vaccination, in which, for the sake of

protection from a dreaded disorder, a scab or diop
of purulent material from a person sick of small-

pox was injected into a healthy man. The man
took small-pox; but his physician told him he

ought to have it—he could be better cared for if

the disease were early recognized. For instance,
; in Boston liarbor the summer air was often util-

llzed by parties of the inoculated who dotted cer-

|tain
islands with tents, in order that they might

'have the distemper "—or let it have them. How
[brutally liarsh was this treatment !

Yet science, disciplined by experience, is now
[^accused of employing a method more barbarous

J
than that of inoculation, t Strong and healthy

t persons only, and at a favorable time of the year,
were chosen by their physicians to submit to the

i latter process, and inoculation when once dis-

f covered seemed a necessary precaution, thougli
[vaccination soon became its substitute. Koch's

jlnjections are, however, made under very different

conditions : still more of his own horrible disease
Tls forced into an already exhausted sufferer, and

[the result is now announced. Koch, nevertheless,

Jhopes
"to extract from the tubercle bacillus its

f<|urative
substance alone." Meanwhile there is

Ion all sides enduring faith that true curative

ipower dwells in the parataloid.

Whoever, then, like Gulliver shall succeed in

oaxing from the Liliputian enemy the secret of

poison balm, and can so cultivate or others ise

S-epare the parataloid that, retaining still its

arative power, it becomes innoxious, he has
Hved this difficult problem.

jTor twenty years or more, a most misunder-
ood and maligned body of observers, homeo-

fkths,
lias recognized this indispensable curative

rvice of the products of disease, and, in addi-

i>n, the necessity I for their extreme attenuation,
fore they might be safely administered in sick-

88. "Tuberculinuni," "anthracin,'" and "syco-
belong with such drugs as arsenic, which

^velops deadly disease if given to persons in

alth, but is curative in certain disturlied condi-
Ons. The testimony given by these physicians

^pears singularly fitting, and tlieir experience
puld be of vital importance at this time of

*Medical News, .January 17, 1891. See also Boston Medi-
iand Surgical Journal, Marcli 5, p. 247; also Heports on
Bpus in same number.
IKoch's followers object to calling his metliod an inocula-m. The writer here simply compares the results of the
J procedures.

."Koch usually injects only one-millionth of a gramme
.
,^

the active principle. From the effects of tiiis inconceiv-
ably minute quantity some idea may be formed of the
almost uncanny energy which the substance would displayir let loose, so to speak, in the fulness of its untiimed
strength."—Sir Morell Mackenzie, in the Contemporaru Re-
view. "One part to a ninety-eight billionth of the bulk of
the whole body in a man weighing fifteen stone," is Dr.
iUne 8 estimate, London Lancet, February 14, p. 367.

wholesale experiment threatened by the followers
of Koch. I will now attempt to describe the cul-

tus and professional training of these men who
are accused by the dominant school of failure to

accomplish anything for medical science, of bigo-

try, of narrowness and of "having a fixed be-

lief."*

The college requirements for students of home-

opathy do not differ materially from those of the

older school. Many of these students are already
graduates of Harvard or of foreign medical

schools, who afterward finish their studies at a

homeopathic college.
" By their fruits ye shall know them." Among

the noteworthy results of a professional education
in the methods of this school has been the discov-

ery of unexpected remedial agents, far in advance
of similar discoveries by other investigators. The

homeopaths have long recognized the life result-

ing from death in natural growth, and have not

hesitated to explore filth,, decay, and disease, for

morbific protlucts or nosodes. Diseased material

from aniinals and plants and the poisonous secre-

tions of reptiles, fishes, and insects are found to

have indispensable curative powers in desperate
01 obscure diseases, but are only thus helpful
when the properties of each have been clearly
dift'erentiatetl by a thorough proving. Is it gen-
erally known what is meant by a proving or study
of a remedial agent? Let me then briefly show

you the labor, the research, and the professional
skill required to make a proving.
A proving: is made by administering to several

healthy persons a substance or extract and re-

cording its eft'ects, with the ultimate object of

using the proven material in disease. Each agent
must be studiedf with regard to its chemical,
functional, and whole pathological effects in the

body ; study the pulse, actions of the heart, lungs,

brain, kidneys, liver, systems of nerves, blood-

vessels, lymphatics, glands, digestive organs, ma-

chinery of the senses, each anatomical part and

tissue; study the connection of the proven mate-
rial with eruptions, parasites, contagions, cli-

mates, influences inherited or acquired ; note the

resemblance of this to other drugs and its anti-

dotes. Above all there must be perceptions of

mental states, tact to avoid deceit, artistic insight,
and quick sight. For all these matters, sought
out by stethoscope, ophthalmoscope, sphymo-
graph, microscope, analyses of the urine, blood,

etc., and the whole armentarium of a modern

physician, enter into the preparation of a proving
and must be brought together with laborious,

painstaking care before the proving is offered.

Prof. Constantine Hering prepared, in the year
1850, for his colleagues of the mediciil college at

Allentown, Pa., a scheme of twenty closely-writ-
ten pages—simply directions for epitomizing and

recording their proviugs. 'I1ie systematic habit
of German university training which has given
their prestige to German .scientists was thus early

brought to bear upon students in this matter. A
proving is accepted and enters materia medica and
text-book only after its characteristics have been
confirmed by scores—often by hundreds—of inde-

pendent observers. At last the proving stands,
full of interest, a new discovery, an elaborate-
sometimes a learned—analysis, entirely unknown
to old school methods; and one more weapon is

ready for use.

The authorized works of homeopathic materia
medica ai-e very numerous; fully 1,100 remedies

•See Prof. H. C. Wood's Yale address; also addresses
published in Medical and Surgical Reporter: all previous to
November, 1889.

t Usually fn a so-called "
College of Provers."

are available.* Many practicing physicians carry
in memory the chief characteristics of the greater

proportion of these. Proviugs and the reperto-
ries founded upon them naturally differ in value;

yet a curious observer must, I think, find in the

general result the evidence of such persistent in-

dustry and scientific research that all statements
which assume a lack in either respect obviously
proceed from uninformed persons.

Regarding attainments in literature and the lib-

eral sciences per se, a welcome addition, no doubt,
to the real service of medical men, and the sup-
posed lack of which on the part of these practi-
tioners has been made the subject of grave com-

ment, t to four bright spirits only, in all these two
thousand years of physicians, have seats been

assigned among the immortals! Hippocrates,
Galen, Sir Tliomas Browne, and finally Dr. Holmes
have, severally, gained a place in letters. Each
of these is a rebel and an innovator

;
for without

rebellion and innovation was never yet wrought
any good thing. But fifty years have passed
since the death of Hahnemann, himself a man
whose vast learning was fully recognized in his

time.J Meanwhile neither poet nor sage has yet
chanced to be "an ornament to his profession";
the fact is, its founders have been at work so hard
that they have had no time to hold up their heads
to sing.

Let us now enquire what has been accomplished
for medical science by the elaborate proviugs of

the homeopaths ;
for the raison detre of a proving

has not been explicitly given in the preceding
pages. Hippocrates, Hahnemann and Sydenham
hypothecated and finally taught that the testing
of medicines upon the healthy would show the

exact curative power of each remedy in disease;
this doctrine was formulated by Hippocrates in

theophorism or axiom similia similibus curentur,
cure by similars. .Jenner by vaccination and Pas-
teur and Koch by their inoculations, have, more

recently, illustrated the effects, under this hypoth-
esis, of a limited class of remedies

;
but to Hahne-

mann and his successors alone, with their

elaborate system of full, descriptive proviugs of

nearly every known medicinal agent, is due the

gradual establishment of a law educed from the

original working-hypothesis of Hippocrates.
That the law of similars cannot be explained

a priori (f. e., upon any material or mechanical

grounds) is, to my mind, at once to be admitted
before we can accept it as a fundamental principle
or starting-point, exact like that of electricity or
chemical force. The law is that disease is cured

by an influence similar to that which produces it.

However daring the fii-st assumption of this law
of similai'g, it has now passed through the stages
recorded in the history of every established

science, i. e., it has been submitted to induction,
deduction and verification.

Mere observation of instances is not inductive
and does not lead to science until through the

study of instances we rise to fixed law. With
such a law, pi-ophec}- or deduction must be possi-
ble and the accuracy of this prophecy, or verifica-

tion, will be a fresh test of the original law. The
homeopathic law, being tested in reference both
to noi-mal and the diseased conditions of the
human body, has the logical advantage of a double

verification, and may thus be said to be rediscov-

* Bcenninghansen's Repertory, an early publication, might
fairly be compared with Roget's Thesaurus, or a modern
lexicon. The recent compendiums (of which three are
available) aggregate many hundred pages of closely-printed
text.

t See letter In the London Times, January 8, 1889; also Dr.
O. K. Newcll's annual address before the Massachusetts
Medical Society, 1890.

f See the writings of Jean Paul Bichter and Broussals.
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ered every day in the practice and jirovings of

eacli homeopathic physician.

From theory to practice. It is, then, law, not

luck, which has enabled the homeopaths to reach

theii' very consistent result in the matter under

consideration ; for, if the imperfected discovery of

Koch he, indeed, a conspicuous and brilliant

blossom of medical science, it is the startlinj; fact

that this law of similars plucl<ed th llower long

ago, and, aided by its accessory of safe dilution or

attention, has made intelligent use of its discovei-y.

To confine our attention to testimony bearing

directly on the treatment of tuberculous disease.

The proving of tuberculinum shows, as its primary

effect, evidence of a deposit of tubercle at the base

of the braili. Severe and unbearable headaches

are a prominent symptom, with local congestion,

delirium and insanity ;
more remotely iind as later

manifestations, cough, purulent sputa and diar-

rhoea. The remedy tuberculinum has been, for

years, helpfully given in meningitis, hereditary

aud inveterate headaches, hectic fever, night

sweats, cough, with tubei'culous expectoration

and all early stages of phthisical disease.

it would thus appear that in those first stages

of consumption, which alone are claimed to be

curable by the injection of Koch's Fluid, the

homeopaths have made safe yet effective use of

the same materia morbi as Koch's.* Instead of

protection by boiling, cultivation, etc., a high
attenuation has been found efficient. t This atten-

uation, made chiefly b}' means of dilute alcohol, is

claimed to accomplish something ))eyoud the mere

subdivision of material. J'lie irritant particles are

mechanically detached, while tlie curative principle

is separated and developed. The degree of atten-

uation used always ranged as high as a so-called

thirtieth potency. After Darwin's statement of

the minuteness of the spores of drosera capably of

producing their characteristic action, the efficiency

of a potency or attenuation does not to many
persons seem improbable, and we will leave, for

the present, the mathematics so frequently dis-

cussed.

It will readily be seen, however, that treatment

by nosodes might soon degenerate into an en-

thusiastic, thoughtless, and empirical use of

these remedies, to the exclusion of others, if

the inference were drawn tluit each microbic

disease could be annihilated In- its own potenti/.ed

product, and it has naturally been found impossible

to remove, by the administration of its nosode

alone, the whole ultinuite disturbance, in the form

of secondary symptoms, sequences and diseases

of distant parts of the bodj'. Indeed other i-eme-

dies might, even from the beginning of treatment,

be more serviceable than these. Thus, in faithful

treatment, it is sought to accomplisli an end fai-

more subtle than the mechanical removal of

bacilli. Holding them to be merely parasites,

among which may exist many forms not inimical

to health but even fulfilling protective service in

the body, the homeopath does not consider it

essential that its bacillus be seen in the atom of

diseased material which he prepares for medicinal

use; the bacillus would almost necessarily be

there, for each chaiacteristic parasite is the carrier

of the disease in which it dwells, but it is the

* See new Organon, .July, 1879, pp. 342, 439, 44i); Dr. Sw.an's
Morbific Products, 1886; Burnett's New Cures, 1885 to 1890;
J. A. iJiegler's Report; C. Hering's Guidinff Symptoms, \ol.
X. (now in press).

t Attenuations tlius far made by the Frencli experimenters
have Ijeen unsatirtfactory, both on account of the uncertain

stren({th of the dilutions and also by reason of changes of

quality wrought by cultivation of the original material.
The writer is aware of Koch's statement that the albu-
minoid principle of parataloid is insoluble in alcohol; the

simple dilution of the latter avoids this dlfliculty, chiefly by
checking its coagulative effect.

deadly materiaP in which the microbe-parasite
feeds which alone is desired for proving, finally

for prophylaxis and thei'apeutic use.f

The object of the writer will have been fulfilled

it he has succeeded in so ijresenting to laymen the

anmuis of the homeopathic school, that its warning
and moderate promise regarding Koch's micro-

biology may be of service in the homes of the

people. As in politics, so in medicine, a change
of base is treason, and the teaching of homeopathy
cannot therefore hope to be acceptable to the older

school. "It is said that in the Chinese Empire, a

burden was formerly carried suspended from a

stick by two or more men, until a certain indi-

vidual discovered that one man could carry two
baskets suspended from either end of one stick

with comparative ease. He was instantl}' beheaded,

not being of the caste of inventors, yet his inven-

tion is now adopted Ijy the less conservative in

China."

The ancient school attacks the new, having
known but little of its large work, but the time

has gone by for dismissing without a hearing such

claims as led Wilson, the anatomist, to employ
homeopathy for himself, aud Sir Sidney Ringer to

incorporate, verbatim, large sections of its materia

medica in his authoritative work. These are the

stars in the firmament of homeopathy, men of

att'airs, of business, scholars, warriors, poets,
statesmen whose practical wisdom has moulded
the destinies of the world : Sir William Hamilton,

.\rchbishop Whateley, Carl Wilhelm Siemans,
Lord Lyndhurst, Augustus de Morgan, Lord

Lytton, Charles Reade, Wendell Phillips, Theo-

doi-e Parker, Helen Jackson, Miss Phelps, Balzac,

Gambetta, D'Israeli, Bismarck. Instead of such

awkward use of its weapons that the force power-
ful enough to combat the disease must destroy
also the invalid, homeopatliy, die milde Macht, has

quietly employed its methods, "strong enough,'"
as Wendell Phillips once remarked to the writer,
"to wait until its accumulating facts would speak
for themselves."

*The bacillus not only maintains Its own parasitic life in
the body, but appears itself to manufacture, or subverts the
nutrient function to produce various toxic substances
wliich are poisonous, though separated from the bacillus.
See Popular Science News, March, 1891, p. 45, quoted
from Edinburgh Medical Journal.

t See Swan's Nosodes; Burnett's New Cures.

[Original in Popblak SCIENCE News.]

CARE OF THE EYES OF NEW-BORN
INFANTS.

BV J. HOBAUT EGBERT, A. M., M. D., PH. D.

In the process of parturition, the eyes of the

child are in danger from two sources, to wit : in-

oculation by accompanying discharges,
—whether

specific or non-specific,—and from mechanical in-

jury at the hands of the attendants. Of the latter

danger little need be said, as the preventive meas-
ures are at once obvious, and the subsequent treat-

ment dependent upon the nature of the injury and
the eft'ects produced by it. These injuries are

rare, but have occurred from time to time in the

practice of some of the ablest men in the profes-
sion. The danger from inoculation is very great,
and the danger thus incurred is always serious,
and sometimes the greatest to which the liuman

eye is ever exposed.
The chief and most important cause of infantile

conjunctivitis is this exposure.during parturition,

although direct communication by the hands of

attendants, and indirect by atmospheric dissemi-

nation of disease-germs, are causes not to be over-

looked
; while bad atmospheric surroundings, ex-

posure to too intense ligiit, cold air, smoke, dust,

irritating gases, and to irritating soap in the first

ablutions, are less active and less dangerous fac-

tors of causation.

The conjunctivitis of new-born children may be

divided into two classes, viz. : the specific and the

non-specific varieties. The mild or non-specific

variety is usually a simple catarrh, but is apt to

prove very obstinate, since the eyes of an infant

are difficult to cleanse, and their recuperative

power is limited. In these cases there is, as a

rule, not much disehiu'ge, nor marked swelling olj

the lids, and the conjunctiva of the eye-ball is nol(^

much implicated. The eyelids have a tendency to

stick together, and there is more or less of a-

sticky, j'ellowish discharge, which is apt to co

lect at the margin of the lids. There is very \\ttl4

danger to the corhea,—hence, to the sight,
—and^

the discharge yields quite readily to the proper :

remedies, to be considered later on. The severer

(specific or purulent) form is a true blenorrhoea,

aud is the result of a direct infection. It is due to

a specific germ—a micrococcus—which is found in

the secretions, and either gets into the eye of the

child during birth, or is carried to the eyes after

birth by means of sponges or towels that have

been contaminated by the secretions containing
the infectious germs, or from an eye already af-

fected with purulent ophthalmia.
As a rule, the disease manifests itself in from

one to three days after birth, the third day after

birth being almost invariably given as the date

when the discharge is first noticed. But the dis-

charge may not begin so early, and the eyes
should be carefully and frequently examined dur-

ing the first ten days of the infant's life. Unless

the disease results from subsequent direct inocu-

lation, it is safe to assume that the later its ap-

pearance the milder will be its course, and the less

purulent and the more simply catarrhal its nature.

In the course of its manifestation, itching and

slight redness of the conjunctiva soon pass on to

intense congestion, with oedema of the subcon-

junctival areolar tissue, tense inflammatory swell-

ing of the lids, great pain, and discharge. The

discharge is at first serous, but soon becomes

more profuse and uniformly creamy and yellow,

or even slightly greenish. Generally one eye is

first affected, and in a few days the other also. If

neglected, as this disease but too often is, or

treated with some such useless application as a

little mother's milk, the lids swell externally and

assume a dark red color, the conjunctival inflam-

mation rapidly increases, and the purulent dis-

charge becomes very copious. The infant keeps

the ej-es shut. The eyes may continue in this

state for a number of days without any serious

injury to the transparent parts, and in a certain

proportion of these cases no corneal damage oc-

curs; but the risk is great, for not infrequently

the cornea becomes dull and hazy, and partially

infiltrated with pus in a very few days. As this

infiltration extends, the texture of the cornea is

thereby speedily destroyed and gives way by

ulceration, which in not a few cases leads to per-

foration. With a small perforating ulcer the iris

alone may prolapse, but when a considerable por-

tion of the cornea has been destroyed, the iris is

exposed, the lens comes away, the humors pro-

trude through the pupil, and the sight is totally

destroyed. In the words of another, it is indeed

"mel.'uicholy to reflect on the frequency of de-

stroyed vision from this disease, especially as the

complaint is, in general, completely within con-

trol, if taken in time and properly treated." At-

tendants are not alanned sufficiently early, and

even medical practitioners are sometimes betrayed

into the false supposition that there is notliiug

dangerous in the complaint, till the corneae burst,
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aud the eyes are destroyed. A pitiable sight
—for

tliese children do uot die, but grow to manhood
aud womanhood totally blind !

The treatmeut is both preventive aud curative.

The first indication is prevention. AVhenever there

have occurred profuse discharges of a specific

nature previous to the child's birth, the greatest

care should be exercised to prevent infection of

tlie child's eyes. Injections of a mild corrosive

sublimate solution (one part of the sublimate in

from three to five thousand parts of water) should

lie given during the first stage of labor, and the

child should be delivered as quickly as possible

after its head has entered the pelvis. As soon as

tlie child is born its eyes should be thoroughly
cleansed with warm water, and one or two droi)s

of a two per cent, solution of nitrate of silver

should be dropped into them, and clean cloths

rung out in ice-cold water should be laid over the

closed lids occasionally during the first day. As a

rule, it is wise in all cases for a competent attend-

ant to carefully wash the infant's eyes with warm
water directly after birth and from time to time

for a few days—the sponges, towels, cloths, etc.,

I mploycd lieiug jjerfectly clean and used for no

other purpose, and the hands of the attendant

cleansed each time before these ablutions are

made.

By these means ophthalmia can be avoided in

most cases, but if prophylaxis fails and the symp-
toms already described come on, active curative

measures must be at once instituted. In a general

way, until the discharge is distinctly purulent,
tlie more simple and non-irritating the treatment

I he better the results. Cleanliness is of the first

importance— more valuable than all else. The

iliscbarge In severe cases is excessively irritating,

and its frequent removal is therefore an urgent
indication. For this purpose a solution of boric

acid (a teaspoonful of the powder dissolved in a

liint of water) should be used every half hour or

'iftener, both day and night. The pus should l)e,

IS far as possible, removed, and the solution

-liould come in contact with the infiamed con-

Jimctiva. This, as well as other mildly astringent

solutions, w ill cure the mild or non-purulent in-

fantile conjunctivitis. Pure vaseline may be

smeared on tlie edges of the lids to pi-event their

slicking together. If the case should prove ob-

stinate, a one per cent, solution of nitrate of silver

may be applied to the well-everted lids with a

camers-hair brush, two or three applications in

I he course of as many days being all that is re-

quired to effect a cure. Whenever there is much

swelling of the lids, cold cloths, occasionally ap-

plied, are in order.

Tlie true specific or purulent conjunctivitis re-

iiuires most careful attention, aud its rational and
successful treatment is not only beyond the ken
of domestic medicine, but occasionally these cases

are—either through carelessness or ignorance—
neglected by the general practitioner of medicine.

it is such a dangerous affection, especially when

neglected, that any discharge from the eye of a

very young baby should at once receive careful

attention. Owing to the little power of resistance
of the cornea of such young children, serious com-

plications frequently occur, even during the ear-

liest stages of the disease. Protection of the sec-

ond eye, if both are not affected at the same time,
is a matter of great importance, and also of great

ilitficulty, on account of the age and restlessness

of the little patient. In addition to the free use

of the boric acid solution, ice-cold cloths should
be applied to the lids for fifteen or twenty minutes

tlirough the day and the night, and a one or two

per cent, solution of nitrate of silver should be

applied to the everted lids, pro re nata, by the sur-

geon. If complications occur they^ are to be

treated on general principles. It should ever be

remembered that the purulent discharge from
these eyes is highly contagi(Mis, and that serious

consequences are pretty sure to result if it is per-

mitted to come in contact with any unaffected eye.

Absorbent cotton is a good article to use in cleans-

ing the infant's eyes, and the pieces employed
should be at once destroyed after use, and not be

placed where they can get into the hands of other

children and thus spread the disease.

[Specially Compiled for Popular Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MADKICE D. CLARKE, M. D.

Pekoxide of Hydrogen.—Peroxide of hydro-

gen is a drug which has been gradually and

steadily gaining in favor, and which has yielded
to each who has faithfully tried it results so con-

stant and so satisfactory that he has learned to

depend upon it. As ordinarily found in the shops,

peroxide of hydrogen is a 3.2 per cent, solution,

yielding fifteen times its bulk of oxygen. This

solution is far more potent than is water charged
with fifteen times its volume of oxygen, since in

the peroxide preparations the gas is given off in

its nascent state and is peculiarly powerful in its

chemical afflnities.

There is abundant evidence as to the value of

the peroxide, from both the clinical and the exper-
imental standpoint. The number of those who
have reported excellent results from its use is

very large, and to this must be added the testi-

mony of the bacteriologists, who find in this drug
a potent and almost immediate germiciile. It is

devoid of septic properties, its worst effect being,
when used in a too concentrated form, to cause

some local pain and irritation. It is applicable in

all cases where pus is present, and where the dis-

charge is foul aud profuse its effect is admirable.

In suppurating otitis media, in purulent conjunc-

tivitis, the aurists and ophthalmogists have long

prized it as ^ne of their most valuable medica-

ments. In the sloughing inflammations following
scarlet fever and diphtheria the laryngologists

place great confidence in its powers. Surgeons,

however, in whose work it might prove generally

valuable, have been somewhat slow to recognize
its virtues. But its use iu a great variety of

sloughing and suppurating cases has given results

better than those obtained from any other germi-

cide, bichloride of mercury not excepted. Where
the discharging area is represented by a surface

of granulations the drug can be applied by means
of an atomizer. This enables a small quantity to

reach every portion of the infected surface. In

the case of a suppurating fistula or cavity, the

peroxide may be injected by means of a syringe.

Immediately following its application to a puru-
lent surface, an active effervescence goes on, and

every particle of pus wliich it reaches is destroyed.
Xot only this, but the microbes, the active agents
of pus formation, are also devitalized, so that a

large surface cau sometimes be rendered aseptic

by one or two thorough applications. Even if this

result is not reached, the discharge is greatly

lessened, and it is by no means uncommon to see

a case in which the pus had amounted to drams,
so favorably affected that the dressings contain

but a few drops of purulent matter.

The strength in which the fifteen-volume solu-

tion is used will vary with individual cases. It

can be employed without harm in full strength.
Wliere this is painful, one, two, or four parts of

water may he added.— University Magazine.

Hot Water for Sleeplessness.^A most
wi'etched lie-awake of thirty -five years, who

thought himself happy if he could get twenty
minutes' sleep in twentj'-four hours, said : I took

hot water, a pint, comfortably hot, one good hour

before each of my three meals, and one the last

thing at niglit, naturally unmixed with anything
else. The very first night I slept for three hours

on end, turned around and slept again till morn-

ing. I have faithfully and regularly continued

the hot water, and have never had one bad night
since. Pain gradually lessened and went, the

shattered nerves became calm and strong, and

instead of each night being one long misery spent
in wearying for the morning, they are all too

short for the sweet, refreshing sleep I now enjoy.—London Spectator.

Ophthalmoscopic Evidences of Death.—
According to Dr. W. R. Gowers, of England, as

soon as the heart ceases to beat and respiration

stops, the ditt'used redness of the optic nerve discs,

caused by capillary circulation, disappears in a

few minutes, and the nerves become white. As
the heart's action slowly fails before death, the

arteries diminish in size, and when it ceases, the

diminution is suddenly increased, and they
"quickly disappear from the disc, appearing to

commence at its edge." In the retina they remain

longer, but diminished in size. The veins persist

longer than the arteries ; but, like them, may
rapidly become invisible on the disc,

"
appearing

to start from its edge." The blood in them soon

breaks up into fragments, giving them a "beaded

appearance.'' The veins in the retina remain visi-

ble, while the " beaded appearance increases." In
ten to thirty minutes the arteries are no longer
visible in the retina. The color of the choroid

remains normal for a few minutes and tlien under-

goes various changes, according to the amount of

pigment it contains. Soon the retina becomes

opaque, when a red spot in the macula lutea may
be seen, because free from opacification, just as is

the case in embolism of the central artery. In the

course of about six hours the media become so

hazy that further observation is impossible. The
reason of the rapid disappearance of the arteries

is because their continued contraction, after

death, presses the blood out of them.

Amaurosis and Amblyopia.— These words

practically mean the same thing
—obscure vision,

writes Dr. A. D. Williams in the St. Louis Medical

and Surgical Journal. Custom, however, makes
amaurosis apply to conditions of complete blind-

ness where no visible causes can be discovered,
while amblyopia designates partial blindness

without any visible or discoverable causes. Some
one has aptly defined amaurosis to be that condi-

tion in which "the patient cannot see, and the

doctor cannot tell why he cannot see."'

The same definition applies with equal appro-

priateness to amblyopia :
" The patient cannot see

well."

At present amaurosis is only rarely used, for the

reason that the direct cause of the blindness can

nearly always be diagnosed. On the contrary,

amblyopia is iu constant use, and is made to

designate the obsure or imperfect vision in numer-
ous conditions where no actual or visible disease

can be discovered. I mention only a few of them :

Whiskey, tobacco, quinine, traumatic, salicylic
acid and its compounds, uramiic, glycosuric,

hajmorrhagic, aud hysterical amblyopia.
In some of these conditions visible lesions may



62 POPULAR SCIEIsrCE KEWS. [April, 1891.

develop later, but in their earlier stages none can

be discovered. The treatment in such troubles

must of course be directed to the supposed cause of

the amblj'opia. Most of them will get well ; a few
will not. I may add that in many instances abso-

lutely no cause for the defective vision can be

ascertained. In such cases congenital aniblj'ojjia

is the proper designation, and treatment is more
than useless.

Antiseptic Surgery has been somewhat low-

ered in the general estimation of the profession
since the publication of Lavvson Taifs remarkable

success, and another blow given to it was when
Lister forswore the spray. Mr. J. Knowsley
Thornton, however, has talvcn up the cudgels for

it, and in an address on "xVbdominal Surgery,
Past and Present," recently delivered before the

medical society of London, he said : I am not

ashamed still to use the spray, and all the precau-
tions which have advanced my results in ovari-

otomy to 1.88 per cent, mortality, as against
Bantocli's 4 and Taifs 3.3 per cent., and I find

increased practice and a steady adherence to

methods which have yielded me good results in

the past, increase in lilie ratio my success in all

abdominal operations. Every operator of promi-
nence improved his results enormously as soon as

he adopted Listerism
; then, having learnt how to

be surgically clean, he has found for himself ways
of attaining this end with more or less success by
methods differing from those of Lister. The sum
and substance of it all is, that if we had never had

Lister to teach us true cleanliness, we should

never have used antiseptics, flushings, or drainage
tubes to attain it. The great advance is du& to

the antiseptic system ;
the minor details are merely

the different ways of attaining the same end—
asepticit}'. Time alone will show what is worth

retaining, and what we may safely cast aside.

The Di.sinfecting Povs^er of Chlohide of
Lime.—Contrary to the previous statement of

Koch, Sternberg, and, later, Jager, found that

chloride of lime possesses decided germicide

power. In consequence of these contradictory

results, Nissen undei-fook, at tlie suggestion of

Koch, a new experimental I'esearch to decide the

question. The result of this shows that, as a

matter of fact, chloride of lime has very great

disinfecting power. At first microorganisms with-

out spores, and having comparativelj' little resist-

ing power, were tested, in bouillon culture, by
Esmarch"s method. As chloride of lime solution

gives an abundant precipitate with bouillon, the

cultures were first diluted. The chloride of lime

solution was added, either filtered or not filtered.

The result was the same in either case. The
bacillus of typhoid fever was destroyed in bouillon

cultures, at the end of five minutes, by 0.12 per
cent, of chloride of lime; the cholera bacillus and

anthrax bacilli without spores bj' the same pro-

portion usually in one minute. Anthrax spores
of moderate resisting power (killed in three min-

utes by flowing steam), dried on silk threads, were

destroyed in fifteen to thirty minutes by a five per
cent, solution of chloride of lime.

Putrid fluids and f.neces were very quickly disin-

fected by the addition of chloride of lime. Bouillon

which had become putrid was, as a rule, thor-

ougly sterilized iu five minutes by the addition of

0.1 per cent. In diarrho-al fa-ces an addition of

0..5 per cent, of chloride of lime, either in solution

or as a powder, destroyed the typhoid bacillus

inside of ten minutes. Xissen tliinks, therefore,

that chloride of lime is especially suitable for the

disinfection of bed-pans.—ZeitscAri/i! fur Hygiene.

Von Bekgmann on Hve.mostasis during Oper-
ation.— During operation hemorrhage is most

carefully controlled by means of pieces of gauze,
which have been rendered aseptic shortly before.

This gauze is not impregnated with any other

antiseptic agent, nor is it dipped into any anti-

septic solution; but it is pressed perfectly dry on

the bleeding surface and tlien discarded. All

vessels are secured with torsion-forceps or Pean's

forceps, and tied with cat-gut ligatures. The
wound nmst be tlioroughly dry and the hemor-

rhage completely stopped before the sutures are

applied.
—Jied. Record.

Hunger and Infection.— It is a well-known

fact that hunger predisposes to certain diseases,

but it has Ijcen reserved to two Turin doctors to

demonstrate the increased liability experimentally.
Their observations were carried out with the virvis

of bacillus anthrax on pigeons, a disease to which

these birds are, under ordinary circumstances,

refractory. They found, however, that six days'
total deprivation of food rendered the birds

amenable to the virus, on condition that food was
still withheld. If, however, food was given at the

same time as the virus then they still successfully
resisted infection. Further, when starvation was
contitmed for two days after the inoculation, and

food then given, the development of the disease,

though not prevented, ran a slower course. Lastly,
the virus proved capable of infecting birds well

fed up to the date of inoculation, but starved sul)-

secjuently. The line of investigation is evidently
one which admits of further research, but the

moral is obvious. ^—Med. Press.

Saccharin in Kis.-<ia.—Following the example
of France and Italy, the Kussian Medical Council

has prohibited the use of saccharin as an article of

food. Henceforward the substance will be dis-

pensed by apothecaries and druggists only on

medical prescription.

Supra-orbital Xkiualgia.—An old gentle-

man was admitted to the hospital, suffering from

supra-orbital neuralgia so intense ^n character

that he could neither eat, talk, nor swallow, the

least movement of his jaws or of tlie supra-orbital

muscles giving intense pain. Before resecting the

nerve it was determined to try what electricity

would do for him, all medical means having been

exhausted in vain. Improvement began w ith the

first application of electricity, and within ten days
he was entirely relieved of all pain or discomfort.
— Times and Register.

4^v

A New Cure for I>i jibacjo.—Some weeks ago
a keg full of ether was washed ashore on the

Southern Donegal coast. Those who found it as-

certaining it was not drinkable, did not know
what to do with it. One, a fisherman, advanced

in years, bethought him to try what effect it

woidd have as a local application in the lumbago
of his better half. Animated w ith this touching

impulse, he placed her in position before his

cabin fire, and proceeded to use the ether as a lin-

iment, with the aid of the fire's heat. He pro-

ceeded industriously for a while, the patient only

complaining that it was "very cowld." However,
she had not very long to lament on this head, for

suddenly the ether caught fire, and between the

bottle he held in one hand, the palmful he had in

the other, and what was in supehsion about the

apartment, there was " a tarrar of a noise and the

divil of a blaze." Both suftered some capillary

scorching only, but the lumbago is cured—for the

time.
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Is a most valuable combination of cod liver oil, hypophos-

phities, and unoxidized phosphorus. By combining the lat-

ter elements with tlie oil, any danger of irritation is re-

duced to a minimum, and the phosphorus is placed in a

condition perfectly adajited to rapid assimilation by the

system, and a prompt production of the desired therapeu-

tical effects.

The Antacidine Tablets advertised by T. Metcalf
& Co., are a most elegant and useful preparation. The uses

of limewaterare innumerable, but it is not always possible

to obtain fresh unslacked lime to prepare it from, and the

solution is liable to absorb carljonic dioxide and deteri-

orate by keeping. Witli these tablets fresh solutions of

calcic hydrate can be prepared in any desired quautity as

often as required.

One of the most Interesting and beautiful of the Sou-

venir Spoons, tlie collection of which lias lately become

such a craze, is the Whittier Spoon, manufactured by H.

L. Dole, of llaverldll, Mass., and bearing a line represen-

tation of the birthplace of New England's favorite poet,—

an ancient wooden building, erected by his ancestors in

1684, and still standing in a good state of preservation. See

advertisement on page 5.

Nicholson's Liquid Bread, sold by the well-known

Arm of S. S. Pierce & Co., is a most valuable and ellicieut

form of condensed nutriment, and is especially indicated

in conditions of general debility and convalescence from

acute diseases. The small proportion of alcohol con-

tained in it, whicli is entirely nnappreciable, is an addi-

tional advantage and distinguishes it from many other ex-

tracts of malt offered for sale.

Dr. H. p. Atherton, Great Barrlngton, Mass., says: "I

have been using and prescribing HORSFORD's Acid Phos-

phate for a number of years. The results have been so

satisfactory as to justify me in giving it my unqualilled in-

dorsement. I have found it a refreshing and exliilaratiiig

beverage during summer months. In a case of reformed

inebriety, I liave observed its restorative effect in toning

up the system, and correcting tlie nervous derangement,

of the subject."
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familiar ^e'lenee.

PLATINUM MIRRORS.

Nearly all the mirrors in common use are pro-

,
vided with a reflecting surface consisting of an

\ amalgam of tin and mercury. The manufacture
'

of these mirrors is not only injurious to the health

J
of the workmen, but the coating is very liable to

|4njury by accident or by the spontaneous crystal-

l
lization and decomposition often observed in old

'miners or those exposed to strong sunlight.

As it is a comparatively easy matter to precipi-

itate upon a plate of glass a coating of metallic

^gold, silver, or platinum, many attempts have

;
been made to use these metals as a substitute for

|he mercury-tin amalgam; but none of the mir-

Ors thus produced are quite as satisfactory or

"brilliant as the latter. Recently a French firm—
the MM. Dode—has produced platinized mirrors

which are not only satisfactory in point of bril-

liancy, but are as permanent and unchangeable as

the glass itself. A thin film of metallic platinum
is deposited upon the glass, by precipitation from
a solution of the chloride, by oil of lavender, and

afterwards burnt in by heating the glass nearly to

redness in a muffle, thus incorporating the reflect-

ing surface into the glass itself.

A peculiarity of this coating of platinum is its

extreme thinness, which readily allows light to be

transmitted through it. Thus if the light falls

Jbig. 1.

upon the mirror from the front, it will be reflected

hack again the same as in an ordinary mirror
; but

if the source of the light is behind the plate of

platinized glass, the rays will be transmitted to

the observer standing before it as if it was a plate

chamber, containing a grotesque head, and which
can be illuminated or darkened at pleasure. In

Fig. 1 the light behind the mirror is extinguished,
and the person looking into it sees only his own
reflection. If, now, the chamber in the rear of

the glass is illuminated, the reflected image dis-

appears, and the victim of the scientific joke sees

instead of his own features the less flattering

image depicted in Fig. 2.

Under favorable conditions ordinary plate-glass
without any metallic coating will reflect nearly all

the light falling upon it, and by a similar arrange-
ment of alternately illuminating the front and
rear of such a glass most of the "ghosts" and
other mysterious illusions of the stage are pro-
duced.

THE BALANCED ROCK OF TANDIL.

The so-called "balanced rocks" are not very

uncommon, and are found in nearly all countries.

Some of these are of glacial origin, having been

left in their peculiar position by the melting of

the glacier which brought them from some dis-

tant locality, while others have becin carved out

of ordinary glass. The illustrations (from La Na-

ture) show an amusing application of this princi-

ple. The mirror is placed in front of a niche, or

mg. a.

on the spot l)y the destructive action of the ele-

ments, especially by the erosive effect of sand

blown by the wind, this natural sand-blast hav-

ing an almost Irresistible power. The strangely
carved rock formations of Colorado and the Rocky
Mountains are due to this cause, while the glacier-

borne boulders are, more common in New England
and sections of the country lying north of the

Ohio River.

The remarkable example of a balanced rock

shown in the engraving (Fig. 1) occurs at Tandil,
South America, near Buenos Ayres, and the illus-

tration wiis engraved from a photograph for La
Nature, from which we reproduce it. From the

original description it would appear that the rock
was carved out on the spot by the action of the

elements, although it would seem from the en-

graving that it must have been originally brought
and deposited on the spot by some ancient glacier.
The large rounded boulder shown in Fig. 2 is close

by, and indicates even more strongly the action of

ice or glaciers.
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The most striking peculiarity of tlvjs and other

balanced stones is the -fact that they can readily

be made to move, or oscillate, by the application

of a comparatively weak force. The stone of

Tandil, for instance, can be moved by pusliiug it

with a single finger; but the center of gravity is

so low that only a small amount of vibration can

be produced, and it would not be possible to over-

turn it by any ordinary means.

The cause of the balancing of these rocks is not

very mysterious. Nearly all boulders are more or

less spherical or rounded in sliape, and if such a

stone is deposited on a ledge of rock or other flat

surface, it will naturally fall into a position of

the greatest stability
—that is, the center of grav-

ity of the mass will take the lowest possible posi-

tion. If this position is such that it brings a

rounded surface of tlie stone next to the support-

ing surface, the whole mass will be supported in

stable equilibrium upon a comparatively small

point, and an extremely small force will cause it

to move upon that point. It is simply a case of

natm-al balancing, due to the shape of the rock

and the force of grav-
itation.

This principle can

be well illustrated by

taking a large double

convex lens,
—suclias

a reading-glass,
—and

placing it upon a table

or other flat surface.

When left to itself it

will always take one

and the same posi-

tion, and wliile the

slightest force—even

that of the breatli—
will cause it to move

upon its point of sup-

port, it cannot be

overturned until it is

raised up to a per-

pendicular position.

Some years ago an en-

terprising tourist suc-

cessfully attempted
the experiment of

overturning one of

these natural bal-

anced rocks in Eng-
land, but was very

properly compelled

by the indignant inhabitants of the neighborhood
to replace it in its original position, at an expense
far exceeding, we presume, tlie pleasure he derived

from gratifying his curiosity.

the class. They vary a good deal in size ; perhaps
the most common pond species are six or eight
inches in length. It is seen that the general parts
of the plant are an axis, or central stem, and

appendages borne at intervals along the stem.

In early summer the only appendages are leaf-

like parts arranged in whorls about the axis, but

later branches grow out from the axils of the

leaves, and in midsummer tlie orange-colored fruit

appears. The plants are fixed to the muddy bot-

toms by delicate processes which are not true

roots, but rather root-hairs.

The Characem are sometimes called stoneworts,
from the fact that they have a hard, stony texture,
due to the presence of a coating of carbonate of

lime. To the touch they are liarsh and rough,
like sandpaper. The central stem, it is observed,
is made up of a series of jointed parts, exhibiting
a structure that is termed serial homology, or

repetition of like parts. The places at which the

appendages are given oft" are the nodes, and the

parts between the internodes. Each interuode

consists of ii single large cell, wiiile a node is

[Original in Popular Science News.]

STUDIES IN PLANT BIOLOGY.
BY PKOF. JAMES H. STOLLEK.

III.

A COMMON W^ATER PLANT.

The plants that grow in water are naturally

less well known than terrestrial ones, but some of

our common aquatics are among the most inter-

esting plants for biological study. For present

examination we choose one of the class Characece,

which are common fresh-water plants, growing

submerged in ponds and streams, often covering

the bottom with a thick green growtl>. The

plants may be pulled up with the hand or dredged
with a rake and placed in a jar of water, where

they will live a long time.

The accompanying figure shows the general

appearance of any one of the numerous species of

Fig. 1.

made up of a group of relatively small cells. The

plant grows in length by the constant addition of

new nodes and internodes formed at the summit
of the axis. It is seen fhat the internodes at the

lower part of the axis are of about the same

length, but towards the top they are gradually

shorter, until at the end (as the microscope shows)

many very short nodes and internodes are crowded

together into a kind of bud. The terminal point
of this bud consists of a single cell, called the

apical cell, by the repeated divisions of which new
nodes and internodes are constantly being formed.

Thus the process of growth of the stem of a chara

plaut may be represented as follows : Let it be

the apical cell
;

it divides, becoming two cells, a

and 6, of which a is superior in position and is, in

fact, a new apical cell. The inferior cell, 6, divides,

giving rise to two cells, i and n. Of these, i,

wliich is superior in position, increases in size but

does not further divide; ra, on the other h;ind,

divides several times, becoming a horizontal row
of cells. The latter form a node, and i, which

meanwhile has become an elongated cylindrical

cell, forms an interuode. Thus a new node and
internode has been derived from 6, and a remains

to repeat the process. The leaves have essentially
the same structure as the stem, consisting of a

short row of alternating nodes aud internodes.

The leaves are derived from the nodal cells of the

stem by a process like that just described. The
branches are exactly like the stem in structure.

A single cell of chara, especiall}' an internodal

or leaf cell, when placed under the microscope

presents a most interesting spectacle. Tlie proto-

plasm is arranged in two layers, an outer one,

containing chlorophyll grains, and an inner layer
of white granular protoplasm, called the primor-
dial utricle. Now the latter is in a state of constant

motion. Streaming up along one side of the cell,

crossing at the end and moving downward along
the opposite side, the movement goes on steadily

hour after hour. In young cells the cell-nucleus

can be seen carried along in tlie current
;

in older

cells the nucleus seems to have become disinte-

grated, but the granules of the protoplasm render

the current readily detectible. This phenomenon
of the rotator}' move-

ment of protoplasm
within its cell-\Aall,

is one, the cause of

which has not been

adequately deter-

mined. It is proba-

bly a process common
to vegetal cells, being

conspicuous in chara

only because its cells

are relatively very

large.

We may next notice

what is spoken of as

the fruit of the chara.

This consists of small

orange-colored bod-

ies, about as large as

the head of a pin,

borne at the nodes.

They are of two

kinds, diftering in re-

gard to the sexual

nature of the cells

developed in tliem.

One, called tlie oogo-

nium, contains wlien

ripened a single germ-

cell; the other,
which is termed the antheridium, develops a

very large uumber of minute bodies which are the

male reproductive cell. An examination of these

organs with the aid of the microscope is an inter-

esting study. The oogonium is ovoid in shape,

aud on the outside is made up of elongated aud

spirally arranged cells. At the free end is a

cliimney-like process, the hollow of which is filled

with a soft mucilage. This mucilage is in contact

with the germ-cell whicli lies within the case

formed by the spirally-coiled cells. Thus the

germ-cell is securely protected, .and at the same

time is separated on one side from the external

medium, the water of the pond or stream, only by
the permeable mucilage. To understand the

advantage of this arrangement we must first

examine the other reproductive organ, the anthe-

ridium. This is spherical in shape, and its

exterior consists of eiglit cells which nicely dove-

tail into each other, forming a complete case.

Within are other cells which serve as points of

attachment for very many loug-coiled filaments.

In all, each antheridium contains from onei

hundred to two Imndred of these filaments, and
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tlie microscope reveals th<at each filament is made

up of one hundred or more cells. Thus there are

|]oni ten to twentj* thousand of these cells In each

organ, and when it is understood that each of

tliese cells is capable by union with the germ-cell,
of rendering the latter fertile, it is seen that

ample provision is made for the perpetuation of

tlie species. But what is most wonderful is the

manner in which these minute male cells are

brought into contact with the female cell. By
taking a filament from a ripe antheridium and

crushing it under the cover-glass of a microscope,
one can see minute, spiral-shaped bodies issuing
from the cavities of the cells of the filament and

swimming iibout in the water. One can scarcely

resist the impression that these are minute animal

organisms as they go whirling along through tlie

water by means of the lashing movements of their

two long cilia. They consist, however, of nothing
more than the protoplasm of the filament-cells,

wliicli has acquired this special form and motile

property.

- - a.

A, portion of chara plant, showing arrangeniont of leaves
and branches. B, Small portion of stem, showing fruit, a,
antheridium; o, oogonium; /, leaf; n, uode; ii/ internode
ceils.

It is now evident what the use of the chimney-
like part of tlie oogonium is. ThrougfT the soft

nmcilage which fills it, the antherozoid, as the

swimming male reproductive body is called, makes
its way and so comes into union with the female

cell. The latter is then capable of developing into

a new plant ; but germination probably does not

occur until the next spring. This is the sexual

method of reproduction in chara. Like the other

plants we have studied, it is also capable of repro-

ducing its kiud by an asexual process. At the

nodes of the central stem, branches of a special

kind grow out. These become detached from the

])lant and, acquiring root-hairs, develop iuto inde-

pendent pliints of the same size and structure as

those from wliich they were derived.

Umox College, Schexectauy, X. Y.

GEOLOGICAL DISTURBAXCES AND CLI-

M.VnC CHANGES.
BV JOSEPH WALLACE.

The most orthodox of our day do no longer
nestion the vast cycles of time which passed be-

veen geological formations, and cau readily ac-

•cept shorter periods between the physical distur-

bances of the surface of the earth iu the way of

climatic changes, glaciers, submersion, and eleva-

tion <luriiig the Tertiary period, which are, so to

Uay, but drops in the bucket.

As this period is said to embrace the advent of

man, the climatic changes which took place and

wliich gave the higher temperature to the North
Pole began over two hundred thousand years ago,
and the seasons of the two hemispheres were re-

versed every ten thousand five hundred years for

one hundred and sixty thousand years, so that in

place of one or two glacial periods, as generally

supposed, we really had fifteen changes of arctic

temperature, each change reversing the seasons in

the two hemispheres.
As the surface of the earth passed through

its greatest disturbance at the close of the Meso-

zoic or Secondary period, it is out of question to

suppose that man inhabited this globe at that

time. It is said with some truth that " a thou-

sand years are not more to a geologist than one

day from sunset to sunrise." Some are very ex-

travagant in their statements venturing opinions
without foundation, and that of man being a den-

izen of this globe in the Mesozoic period is sheer

nonsense and ridiculously absurd.

In order to explain the causes which had led to

the physical changes of the earth's surface prior
to or "

contemporary with man," we will briefly

mention those which bear directly on our subject.

nie Cainozoic or Tertiary period embraces the

following subdivisions : Eocene, Miocene, Plio-

cene, and motlern or recent. The close of the Mes-

ozoic was marked by great geographical changes

during which the surface bottom of the cretaceous

sea was raised, partly into land and partly into

shallow marine and estuarine waters. These

events must have occupied a vast period of time,
so that when sedimentation was resumed the or-

ganic remains of the secondary age entirely disap-

l)eared except a few low forms of life, and gave

place to others of a more distinctly modern type.

nie name Tertiary, given in the early days of

geology, before much was known regarding fos-

sils and their history, has retained its hold on the

literature of science. It is sometimes replaced by
the word Cainozoic (recent life), which expresses
the great fact that it is in the series of

"

strata

comprised under this designation that most recent

species and genera have their representations.

Taking as the basis of clasiflcation, the percent-

age of living species of mollusca found in the dif-

ferent groups of the Tertiary series, Lyell pro-

posed a scheme of arrangement which has been

generally adopted. Ilis classification is briefly

this : that he takes it for granted that a deposit
which contains more numerous species of animals

still living than .anoth'fer, may be judged on that

account to be more recent. Such a mode of esti-

mation is to some extent arbitrary, but in the

main, when it can be tested by the superposition

of deposits, it has proved itself reliable.

The older Tertiary formations in which the

number of still living species of shells is very

small, where, in fact, we seem to see, as it were,
the first beginnings of modern life, he named
Eocene (dawn of the recent) , including under that

title those parts of the Tertiary series of the Lon-

don and Paris basins, wherein the proportion of

existing species of shells was only three and a

half per cent. The middle Tertiary beds in the

valleys of the Loire, Garonne, and Dordogne, con-

taining seventeen per cent, of living species, were

named Miocene (less recent). The younger Ter-

tiary formations of Italy were included under the

designation Pliocene (more recent), because they
Contained a majority of from tJiirty-five to ninety

per cent, of living species. This newest series

was, however, sub-divided into older Pliocene

(thirty-five to fifty per cent, of living species), and

newer Pliocene or Post Pliocene (fifty to ninety-

five per cent.) This classification with various

modifications and amplifications has been adopted
for the Tertiary group, not alone for Europe, but

for the whole globe.
AVith regard to the fauna in the Eocene and

Miocene divisions, we find the greatest develop-
ment of mammalian forms. Among the oldest of

these Tertiary beasts are the coryphoden, an ani-

mal related to the modarn tapirs, and the arcto-

oyon, a creature related to bears and raccoons.

These represent, respectively, the pachyderms, or

thick-skinned mammals, and the ordinary carni-

vora. Contemporary with or immediately suc-

ceeding these were species representing the ro-

dents or gnawing animals with many other

creatures of the former groups, and allied to ta-

pirs and hogs, besides other quadrupeds.
The flora of the Tertiary period is not less re-

markable than the fauna. The geographical and

climatic conditions of the northern hemisphere
were then entirely difterent from those of the

present day, not ouly iu North America, but in

Europe, and northward as far as Greenland and

Spitzl)ergeu, an equable climate prevailed, and the

abundant plant remains preserved in the Tertiary
l)eds of those arctic regions show a liixuriaut veg-
etation like that of the warmer parts of the tem-

perate zone today. This condition of things was
of long duration, for iu Europe, as well as in

Western America, great beds of coal or lignite are

found in both the Cretaceous and Eocene strata.

In the Tertiary epoch a distribution of heat is

discernable In zones, but the decrease of heat to-

wards the poles was much less marked than at

present, whilst the tropical zone was probably a

little warmer than in our day. Central Europe
during the lower Miocene period had a climate

nearly equivalent to that of the Southern States of

.America, or that of North Africa. Under the Arc-

tic zone, in latitude 78*^ N., the island of Spitzber-

gen was covered with forests of swamp cypress,

sequoia (our VVellingtouiana gigantea), many
kinds of pine, palm, walnut, oak, and lime trees,
—in fact, the vegetation reached to the pole itself,

if the land extended to it. Since then the heat

has been diminishing.

During the early glacial period— for two and

even more glacial periods are accepted— it sank

several degrees below the present mean annual

temperature and continued so for thousands of

years; then it arose again, and the Swiss lignite

l>ed8 and the forest beds of the coast of Norfolk

were formed, and the elephant and rhinoceros in-

habited these regions. It then fell once more,
and a second glacial period began ;

then it arose

again, and has continued unchanged ever since.

What was the cause of the greater heat in the

Miocene period? Many conjectures have been

given, some plausible and some far fetched. The
eminent scientist lleer thinks that this may have
been from the sun traversing a warmer region of

space than it moves in now, all regions sharing in

the great warnith. Dr. Blandet supposes that

the sun was larger than it is now, the planets hav-

ing been thrown off from it in its revolution.

It is supposed that this condition of climate

continued far into the Pliocene period, but, as this

went on, a cold climate like that which now char-

acterizes the northern hemisphere prevailed, and

gave rise to the glacial phenomena—which will be

fully explained in subsequent contributions, and
some new points made known ou the nature and

origin o^ glaciers, ice-worn or erratic rocks, inter-

glacial beds, submersion and elevation of vast

lands during the Tertiary period, volcanos, etc.,

which we trust will be interesting to the readers

of PopuLAB Science News.
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The recent or quarternary period includes the

various superficial deposits in which all the mol-

lusca are of still living species. It is usually sub-

divided into two series : (1.) Tlie older group of

deposits in which many of the mammals are of ex-

tinct species. To tliis group the name Post Plio-

cene or Diluvial has been given. (2.) A later

series, wherein the mammals are of still living

species, to wliich the name Recent or Alluvial

has been given. These sub-divisions are, how-

ever, confessedly very artificial, and it is often ex-

ceedingly diflicult to draw a line between them

with exactness.

In Xorth America and Europe a tolerably sharp

demarcation can usually be made between the

Pliocene formation and those to be described as

mentioned above. The crag deposits of the soutli-

east part of England show traces of a gradual

lowering of temperature during the late Pliocene

times. This change of climate continued until

thoroughly Arctic conditions prevailed, under

which the oldest of the Post Pliocene deposits

had accumulated.

»
[American Journal of Science. J

EFFECTS OF PRESSURE ON ICE.

Bt K. W. WOOD, Jll.

Certain theories regarding the movements of

the great glaciers of the ice epoch, depending on

the pressure-melting of ice, a number of experi-

ments were performed by the writer, to determine

the eftect of great pressures on ice masses at

various temperatures. The experiments were

tried with a hydrostatic press capable of yielding

a pressure of one hundred tons on its 6^ inch

ram, the first one l)eing made to determine at what

pressure ice could be made to flow through a tube

of small diameter.

A block of iron was cast measuring 6X4X4

inches, and drilled to the depth of four inches

with a 1% inch hole, to which was fitted a solid

steel piston, turned with such accuracy that,

when oiled, it worked air-tight except under con-

siderable pressure, when a few bubbles oozed

through. Into the side of the block a l-12th inch

hole was drilled, which communicated with the

bottom of the cylindrical cavity precisely like the

vent of a cannon. The cavity was nearly filled

with ice at the melting point, and the steel piston

inserted. The apparatus was then put under

pressure ;
for a minute or two water flowed from

the hole, with occasional air bubbles which effer-

vesced with a white foam on emerging. The index

of the guage showed that the ram was exerting a

pressure of about six tons ( three tons to the inch,

the piston being two square inches in cross sec-

tion) when the ice began to rise through the small

hole. It rose slowly and steadily at first, as a

cylinder of clear ice, which broke oft" when six or

eight inches in height, then faster as the pressure

increased, until the guage indicated a pressure of

nine tons, when it seemed fairly to spurt from the

orifice, pieces two or three inches long being pro-

jected to a height of a foot or more into the air.

It flowed with an irregular motion, which did not

correspond with the strokes of the pump, but

seemed to indicate that the ice was in a viscous

condition, seeming to stick for a second or two

and then yield suddenly. On reversing the presg,

and removing the piston, what was left of the ice

was found moulded into a clear transparent block.

The next experiment was to test at what

pressure ice at the melting point would become

fluid as a mass. An iron block similar to the one

used in the previous experiment, except that it

was without the small hole, was filled with ice in

which were imbedded several small bullets, the

positions of which were carefully noted. The

piston was fitted and the mass subjected to pres-

sure. The index showed a tension of fourteen

tons, above which point it was difficult to force it,

since the ice melted rapidly, and the water oozed

out around the piston in spite of its perfect fit.

On releasing the apparatus and removing the

piston, the bullets were found in the same posi-

tion
; they had not dropped to the bottom of the

cavity as they would have done had the mass been

reduced to a liquid state, thus proving that under

a pressure of seven tons to the inch ( 933 atmos-

pheres) the ice had remained solid or viscous to

such an extent that it could easily support the

lead.

These same experiments were repeated under

conditions of greater cold : the blocks, after being
filled with ice, were exposed to a temperature of

about —5° Centigrade until thoroughly chilled,

and were then carried to the press. This obviated

the difficulty of the rapid melting caused by the

heat of the iron. The results obtained, though
practically the same, were more marked than in

the first experiments. The ice cylinders came out

with more violence than before, some fragments

being projected to a height of ten or fifteen feet

into the air. They were of clear, transparent ice,

and several inches in length. Small jets of water,
in finely divided spray occasionally spurted out

around the ice cylinders as they rose from the

tube; this spray congealed on falling back upon
the block, showing that the iron was below the

freezing point.

ITie experiment with the bullets was repeated
with the apparatus chilled below 0° C. A pressure
of twenty-four tons was reached before the index

of the guage stopped ;
water spurted out in a

spray around the piston, and instantly froze on

the surface of the block as it ran down; ice, too,

oozed out in thin sheets. On removing the appa-
ratus it was found that the bullets had not

dropped, showing that a pressure of twelve tons

to the inch was insufficient to reduce the ice to a

liquid state. One bullet which lay close to the

wall of the cylinder had been ground bet^^•een the

piston and the wall, and a portion of it was spread
out in a thin film over the iron. As a final test, a

piece of oiled leather was inserted between the

piston and the ice, which ett'ectually prevented all.

leakage. The index hand moved slowly along
until it reached a point indicating forty tons,

when suddenly the air was filled with fine jets of

spriiy which spurted in ali directions from the

block. The water had actually permeated the iron,

forcing its way through the pores of the metal or

breaking minute paths for its exit, and emerged
in covintless jets from the surface.

This of course put a stop to fui'ther experiments,
the limit of resistance of the iron having been

reached. A calculation will show that in the last

experiment the pressure was sufficient to liquefy

exactly one-fourth of the ice, being that producetl

by a column of ice twenty miles high. Even under

this enormous pressure the ice was found to have

had sufficient viscosity to support the weiglit of

the shot.

The maximum depth of the ice in the glacial

epoch never exceeded two miles, and such a mass
would yield a pressure of about two tons to the

inch, or two hundred and sixty-six ( 266 ) atmos-

pheres. Sir William Tiiomson's experiments show-

that the melting point of ice is lowered .0075° C.

for every atmosphere of pressure-, that is to say, a

mass of ice subjected to pressure has its tempera-
ture lowered .0075° C. for every additional fifteen

pounds to the inch. Let us now consider exactly

what the eftect of a pressure of 266 atmospheres
will be

;
the reduction of temperatue will of course

be .0075° X 266, or — two degrees Centigr.ade (more

exactly 1.955° C). Starting with water at 0° we
shall then have a mass of ice and water at a

temperature of — two degrees Centigrade. To
determine the amount of ice melted or reduced to

a state of pressure-molten water, we make use of

the well-known formula,

temperature (in
—

degrees)

79.25

X being a fractional quantity representing the

proportion of ice liquefied, and the constant quan-

tity 79.25 being the latent heat of fusion for ice.

The result is 1-40, this being the exact amount

of ice that will be liquefied by a pressure of 266

atmospheres. The condition of a lower layer of a

mass of ice two miles thick will be as follows :

The temperature will be — 2° Centigrade, and a

certain portion, namely 1-40, will be in the state

of pressure-molten water, which, being diffused

through the mass of the ice, will not sensibly

diminish its rigidity.

It will be seen that the pressure of such a mass

of ice was considerably less than that required to

cause ice at the melting point to flow easily and

rapidly through a small orifice. It may be argued
that the time element has not been considered.

Time has nothing to do with the result, except as

heat is fed to the bottom layer from the earth.

Insulate the mass from all sources of heat, and

the equilibrium will remain unchanged until the

end of time. The law of conservation of energy
decrees that this must be so.

It is true that glacial ice was not thus insulated ;

that it received heat from the earth we all admit,

but let us consider exactly what the effect of this

heat supply was. We have at the beginning a

temperature of ^2° C, and one-fortieth of the ice

in a liquid state. Heat is fed from the earth, which

tends to raise the temperature, but the constant

pressure keeps this uniform, and the heat is

expended in melting more ice. After a lapse of

time we shall have a considerable portion of the

ice in a liquid state, but by considering carefully

the conditions, we shall see that it Is thermo-

molten and not pressure-molten. The temperature

remaining^onstant, as it is bound to do under ;i

constant pressure, we shall have a mass of water

at — 2° C. underlying a mass of ice of enormous

weight. This water has not the properties neces-

sary to prevent its escaping from beneath the ice,

for it the pressure be relieved at a crack or break,

only 1-40 of the mass will congeal, which will

scarcely be sufficient to seal the means of escape.

In other words, as fast as water formed beneath

the glacier, it would be squeezed out by the pres-

sure of the ice. The results of these experiments

appear to render tiuestionable any theory account-

ing for peculiar motions of glacial ice by supposing

the existence of a layer of pressure-molten water

beneath the mass.

[Original In PoPHi^R Science Hews.]

A WONDERFUL ARTIST.

BY ANNA HINRICHS.

The fluent autograph of Adam Siepen, here

reproduced, is far from suggestive of tlie curious

fact that it is a specimen, not of hand but of foot

writing. This at once awakens interest, which

intensifies with the knowledge that the writer of

the original is an artist of renown, whose artistic

creations are the work of his feH.

Adam Siepen is the son of a well-to-<lo fanner in

Dflren, Germany. In 1851, he was ushered into
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the world—without arms ! He was an exceedingly

bright child, of sunny temperament, loved by all

Ijccause of his amiable disposition. From early

boyhood he evinced a decided passion for drawing.
His great preference for the cultivation of this

talent was, however, strongly discountenanced by
his tutors, who encouraged a closer application to

the routine curriculum of school work.

Nature having deprived him of the use of arms,

necessity cultivated his feet to supply the defi-

ciency. Indeed, these members acquired an almost

incredible degree of perfection in serving hira as

hands. The knee and ankle are remarkably supple
and limber. His feet possess rare delicacy of

touch. His fineness of execution in wielding the

l)rush would be considered a remarkable gift when
centered in tlie liands. That his feet should be
endowed witli this artistic power of conception is

almost miraculous. They accomplish witli ease

tlie most difficult demands of his vocation—that

of an artist. He received pl-ivate drawing lessons

until 1871, when he became pupil under Professor

Roeting of the Dusseldorf Academy of Painting.
His first effort in oil was a feminine portrait. It

l)ore the stamp of his remarkable genius and soon
(•stat)lished his reputation as an artist.

It is interesting to observe Slepen at work. He
draws free foot, and paints, seated upon a low
ottoman. Another abnormal deviation is the fact

that he is left-footed, painting exclusively with

liis left foot. He is quite independent in his

mechanical work, and declines all aid that can be

dispensed with. He mixes his own colors, screws

iind unscrews his-tubes, etc. The only assistance

he asks of the servant in constant attendance, is

the proper adjustment of his easel.

The general public usually sees Siepen in a low

carriage. This has created the impression that his

feet are unfit to serve him in llicir normal capacity.
( )n tlie contrary, he is a graceful and rapid pedes-
triau. He rides only, to better preserve the ability
of liis feet for their, to him, more important
mission. Obviously, overtaxing the strength of

these members in walking, renders them noticably
less pliant. The artist is now in his 40th year.
He enjoys, perfect health, is active and ambitious.

.Vbove all is he anxious to have his productions

prized from a purely artistic standpoint. That

they shall be judged entirely upon their merits as

works of art, regardless of the slightest consider-

ation for their marvelous means of execution. He
did all in his power to conceal liis wonderful mode
of workmanship, fearing his paintings would find

admirers and purchasers, merely because of this

unique peculiarity. His subject,
" llie Two Sis-

ters," assured his fame, ere the deficiency in his

physical development wa.s known to the public.

Consequently his cherished wish was happily ful-

filled.

•»

A Xew Chemical.—The champion «ord thus
far coined, looking at it longitudinally or horizon-

tally, is doubtless quinolineparamethenylbenzenyl-

a/.oximeparacarboxylic acid. .Most lexicographers
will be afraid to tackle it in its entirety. Nick-
names should be allowable in chemical and phar-
maceutical nomenclature for such mastodonic
monstrosities.

A CONVENIENT MET'HOD FOR DETECT-
ING AND ESTIMATING PETROLEUM IN
SPIRITS OF TURPENTINE.

BY SAMUEL J. HINSDALE.

Put ten drops of the spirits to be examined in a

moderately concave watch glass, and float the

glass on about a quart of water which has a tem-

perature of about 170° F. If the spirit is pure it

will evaporate and leave tlie glass quite dry in

seven minutes. If the spirits contains even five

per cent, of petroleum it will not have completely
evaporated in that time. This experiment will

prove the absence or presence of petroleum in the

sample.
To estimate the percentage of petroleum adul-

teration, weigh a watch glass and put into it ten

drops of the mixture and weigh again. Put into

another glass ten drops of pure spirits of turpen-

tine, and float both glasses on about a quart of

water at about 170° F. As soon as the pure spir-

its has evaporated, take oft' the glass which con-

tained the mixture and weigh it. The difference

between this weighing and the weight of the

glass will indicate about four-fifths of the amount
of petroleum in the mixture. Knowing the

weight of the ten drops the percentage can be

calculated.

A bent loop of wire is convenient to place on

and remove the watch glass from the water. ITie

hydrometer will detect adulteration with benzine

or petroleum, but it cannot be used to estimate

the amount of adulteration. The specific gravity
of pure spirits of turpentine is about 0.865 at 60°

F. Petroleum is the usual adulterant.

[Original In Populak Science News.]

AN EXPERIMENT FOR SHOWING DIFFU-
SION OF LIQUIDS.

BV M. W. EWIN.

On Friday, .' ]) il 18, 1890, I made the following

experiment foi- a class in physics. I filled a half

pint quinine jar with blue litmus water, and ap-

plying a piece of paper to the mouth (as in exper-
iment showing upward pressure of atmosphere)
inverted it over a quart fruit jar filled with slightly

acidulated water. In slipping the paper out a

very small quantity
— perhaps two tablespoon-

fuls— of the litmus water was lost. When finally

in position the moutli of the genuine jar was cov-

ered by the acidulated water while its neck rested

upon the mouth of the fruit jar. For some days
tlie litmus water (except that in tlie neck) re-

mained unchanged in color. On Monday, April

28, several days, however, intervening without

inspection, the color had changed to red. I^eav-

ing the bottles in the same position some weeks

longer the water of the upper bottle became al-

most colorless, while tliat of the lower had under-

gone no perceptible change.

Reno, Nevada.
*+

PREVENTION SOCIETIES.

Societies for the prevention of one thing or

another are a nuisance. They may do some good,
but they do it in the wrong way. It is idiotic, it

is impertinent, it is unbearable, to have some soci-

ety or person constantly at our elbows trying to

compel us to do what they wish us to do. Men
who are cruel to animals are very hateful persons,
but they are not nearly as ol)noxious as men who
make a profession of meddling with other people's

atfairs and compelling them to do what they do

not wish to do. Physical interference with per-

sonal liberty is the greatest possible offense that

one man can commit against another. Each per-

son should be allowed to commit as many blunders

as he likes, so long as he does not interfere with

the person, property, or actions of another. When
this liberty is not accorded, the whole universe is

thrown out of gear, and friction and misery ensue.
—Exdhange. <

SCIENTIFIC BREVITIES.

Lightning.—It has been calculated that the

electromotive force of a bolt of lightning is about

3,.500,000 volts, tlie current about 14,000,000 am-

peres, and the time to be about 1-20,000 part of a

second. In such a bolt there is an energy of

2,4.50,000,000 watts, or 3,284,182 h. p.

It is reported that the observers at Mount Hamil-
ton have lately kept a sharp eye turned upon the

shadow of one of the moons of the planet Jupiter.
Tliis shadow seemed double, indicating that the

tiny moon which cast it is also double. Since the

first hint of the discovery many observations have

tieen made tlirough the IJck glass, all tending to

confirm the original impression, to wit : That this

particular satellite of the greatest of the planets
is double—a dot of a moon revolving around the

main moon.

Abhasion of Gold Coin.—By careful experi-
ments made at the United States Mint, says The

Iron Industry Gazette, it has been shown that $5
are lost by abrasion every time §1,000,000 in gold
coin are handled. Tlie experiments were conducted

with biigs containing .f,5,000 each, and it was shown
that the mere lifting of tlie 200 bags making up
SI ,000,000 to a truck to be removed to another

vault, resulted in the loss stated, and that their

transfer from the truck again made a second

similar loss.

The Highest Inhabited Places.—Tlie highest

place in the world regularly inhabited is stated to

be the Buddhist monastery, Ilalne, in Thibet,

whiph is about 16,000 feet above sea level. The
next highest is Galera, a railway station in Peru,
which is located at a Iieight of 15,63.5 feet. Near

it, at the same level, a railway tunnel 3,847 feet in

lengtii is being driven through tlie mountains.

The elevation of the city of Potosi, in Bolivia, is

13,3.30 feet; Cuzco, Peru, 11,.380 feet; La Paz,

Bolivia, 10,883 feet, and Leadville, Colo., 10,200
feet.

A Novel ]/,aw Suit recently came before the

court of Petersburg, Virginia. A short statement

of the facts is as follows : Davis, a pliotographer,
some time ago sold to a florist a lot of refused

negatives, which he wanted to use to cover his

hot-house. Foster, a rival photographer, bought
some four hundred of the negatives from the

florist, and from these printed photographs and

exposed them as specimens in his gallery. Davis

obtained an injunction to prevent Foster from so

using the negatives, and the court perpetuated the

injunction.

The Woulij's Population in 1890.—In the

proceedings of the Royal Geographical Society
for January, 1891, it is estimated that tlie popula-
tion of the world in 1890 was 1,487,600,000, repre-

senting an average of 31 to the square mile and an
increase of 8 per cent, during the decade. Of the

continents, Asia has the largest population,

850,000,000, and the lowest percentage of increase,
6 per cent. Australasia has the smallest popula-

tion, 4,730,000, and the smallest average per square

mile, 1.4, but tlie highest rate of increase during
the decade, 30 per cent. Europe is the most thickly
settled continent, with a population of 380,200,000,
which is 101 to the square mile. The population
of North America is estimated at 89,250,000, which
is an average of 14 to the square mile, and repre-
sents an increase of 20 per cent, during the past
decade.
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The present outlook for the Agassiz Associa-

tion is brighter than for years past— which is

saying a great deal. Without any advertising or

"pushing," a knowledge of our work is spreading

among the people, and every mail brings earnest

letters of inquiry. New Chapters are not formed
in so large numbers as in some former years,

when our reports were printed in St. Nicholas,

with its circulation of a hundred tliousand, but

the character of the Chapters founded is, on the

average, far higher, iind of a much more enduring
nature. The Agassiz Association is in no sense a

children's society,
—though the youngest are still

as welcome as ever,
—but our Chapters are mainly

composed of young men and women of from six-

teen to twenty-five, while fully one-quarter of our

membership is adult.

OUR OFFICIAL ORGAN.
It is more and more apparent that in Popular

Science News we have found very nearly an

ideal paper for our Association. The very low

price
— one dollar a year— brings it within easy

reacli of every member. The character of the

paper, outside of our special department, admira-

bly meets the requirements of our students. Its

richness of illustration adds greatly to its interest

and value. The personal interest taken in our

work by the editors and publishers is a cliief fac-

tor in promoting our steady growth ;
and then,

particularly, the intelligent and philanthropic
class of readers to whom this journal goes each

month brings the A. A. to the favorable notice of

those best able and most likely to render it the

highest service.

In view of all these facts, it becomes the plain

duty of every Chapter and member of the Agassiz
Association to make diligent and constant exer-

tion in behalf of Popular Science News. No
efforts toward the permanent upbuilding of the

A. A. can result in so evident and speedy advan-

tage as those directed toward the extension of the

circulation of our oflicial organ. Every new sub-

scription obtained for this paper introduces our
Association to the notice of a new circle of help-
ful friends, and brings new members and new
Chapters into our ranks. There is not a member
of tlie A. A. so poor or so far removed from city
life that lie cannot during the year induce from
one to a dozen acquaintances to subscribe for

Popular Science News. Every loyal member
should always carry a copy of this journal in his

pocket, and have it ready to show to each friend

he meets. That our subscription list is not six

times as large is the most serious hindrance to

our prosperity; and that it is not is wholly the
result of thoughtlessness. The whole Associa-
tion has secured this year only one hundred new
subscriptions to our journal, and most of these
have been due to the exertions of less than twenty
individuals. If every member would dci what
twenty members have done, we should have thou-
sands of readers where we now have hundreds,
and scores of new Chapters where we now have
one. "A word to the wise is sufficient "'—but,
unfortunately, most of us are not wise, and so

many words must be used, and these often re-

peated.
Now let each one who reads this note make

today, and tomorrow, and on each tomorrow, one

definite attempt to secure one new name, and our

list will be doubled before the first of June. One

boy has guaranteed this year the three hundred new

subscriptions necessary to secure the continuance of

our department in this journal. Will the A. A.

allow one member to pay two hundred dollars

from his own pocket? Shall it long be true that

an Association numbering thousands of members
furnishes all told less than five hundred subscrib-

ers, old and new, to its own official organ—when
that organ is as excellent as Poi'ular Science

News, and costs onlj' one dollar a year?
To show what a little eft'ort can accomplish, we

add a few letters which have lately been received

from members of the A. A. loyal enough to work
for its interests.

First of all must credit be given to Chapters

949, New York, (Z) ; 27, Pittsburg, (A) ;
and 29,

Boston, (B), wliich have united iu issuing at their

own expense a circular urging all Cliapters and

members of the A. A. to worlv for their paper.
Two thousand of these circulars have been printed
and mailed, and if in response thereto only fifty

subscriptions liave been received, it is not the

fault of these three Chapters.

Steatham, London, Ekg.
Dear Sik : I have sent three new subscriptions from our

Chapter for the current year to Popular Science News.
A. N. COUPLAND, Sec.

Boston, Mass., Feb. 9, '91.

Dear Sir : Inclosed please find check for seven dollars,

to cover one year's subscription to Popular Science
News, to be sent to the following addresses.

A Friend of the A. A.

New York, Feb. 9, '91.

Please find Inclosed check for six dollars, for new and
renewed subscriptions to Popular Science News. We
who take the paper have been well repaid, and hope the

A. A. members will exert themselves to secure the continu-

ance of our department,
" The Out-Door World."

Chas. Jj. McCord,
Sec. Chapter 863.

EOXBURY, Mass., Jan. 30, '91.

Dear Sir: I have just secured four new subscribers to

Popular Science News, and iiave asked Dr. Nichols to

credit them to the Agassiz Associatioi^. I shali be on the

lookout for more. Frances Zirngiebel,
Chapter 29, Boston, (B).

SELECTED REPORTS FROM THE FIRST
CENTURY (CHAPTERS 1-100).

1, Pittsfield, Mass., [A].—The condition of our

Chapter is the same as Last year. Various reasons

of a domestic and personal nature have prevented
us from holding regular meetings, but many of

our members have followed their individual lines

of study, and we have enrolled during the year no

fewer than seventy-five corresponding members.
We were represented at the State Convention last

May, and expect to send one or more delegates
this year.

—L. Walker, Sec.

4, La Crosse, Wis., [A].—Our family Chapter
has had a large number of outings this year, but,

although it has made ra.iuy smaller "finds," it

has made but few valuable discoveries in our

specialty
—

archaeology. One of these is a black

stone the' size of an English walnut, ground flat

on one side, which has iu it two small holes, or

depressions ; the other (convex) side has carved

on it a figure representing a bird. We have one

new member.—Mrs. D. S. Mc^Vi'thur, Sec.

8, Mobile, Ala., [A].—We have been organized

only a few months, and have gained only one new

member, Nellie T. Fi'iend. Oiir meetings have
been few and informal, as we are all busy people,
and two of our members live at a distance from

tlxe other three. One of our members has a beau-

tiful collection of ferns—some native to Alabama,
and others collected in Indiana and Illinois. Our
President has some curiosities from the deep—a

tine starfish, a sea-nettle, and some branches of

coral. Our boy member lias quiti! a large collec-

tion of our native birds' eggs,
—more than a liun-

dred specimens,— and also a number of birds'

nests. He has studied the habits and the plumage
of birds, and has made some interesting observa-

tions on the attempts of the English sparrows,
when captured, to feign death in order to eft'eet a

release. Our other members— one of whom is

only seven years old— have devoted tlieir atten-

tion to flowers, especially to potted plants, in-

cluding geraniums. We have had some specimens
of the fly-catching plant, which grows at Mount

Vernon, Ala., a small place thirty miles from

Mobile. We have some fine semi-tropical plants

growing in the open air—orange, lemon, and pecan

trees, banana plants, a large aloe which blooms

once in twenty-five years, camellia japonicas, mag-
nolia grandifloras and fuscatis, and sweet olives.

We have a continuous succession of flowers iu our

genial climate. I did not mention our azalea and

our oleander, which is quite tall. Our wild flow-

ers are very abundant and beautiful—yellow jas-

mines, honeysuckles, azaleas, mountain laurel,

pond lilies, bay flowers, and many other speci-

mens.—Miss Mary Jlinge Friend, Sec, 3.50 Gov-

ernment street.

12, Forreston, 111., [A].—Our retrospect of the

year 1890 is, on the whole. Very satiafactoi-y. Of

our absent members, one in the South reportt*

himself as trying to give instruction in science to

a company of soldiers, while another farther nortli

than we is doing the game for a class of girls ;
and

another asks for specimen copies of the Fopulai!

Science New'S, that, though deep in business

cares, he may prove his loyalty to the A. A. bv

attempting to gain some subscribers. Here let

me say that I have sent my own renewal, with the

name of one new subscriber. I have also re-

quested that a copy be sent to a young man wlio

was for one year a member of our Chapter, as of

our family school, and shall also write to hhii,

urging that he add his mite Ity giving us a sul)-

scription. Charley and Alice during the summer
carried on their study of plants, and have an her-

barium—not extensive, but carefully prepared—
as fruit of their labor. At present Charley is

making sketches of twigs from difterent trees and

shrubs, in which lie shows, as well as his skill in

drawing will allow, not only the arrangement of

leaves and buds, but the extent to wliich the

latter are developed by the exceptionally mild

weather of the past two or three weeks. I en-

close one as a proof that we are not entirely idle.

Our mineral cabinet has beeu enriched by ex-

changes and by our house collections beyond our

expectations. Our catalogue now readies (not

counting duplicates) to No. 301, of which all, ex-

cepting al)out twenty, are named as well as num-

bered. At intervals in the construction of forts

and castles, the children haye been delighted to

find in»"the sand-pile" not only colored pebbles

but fragments of coral and shells. One of tin'

latter, with every line and curve complete,— a

species of ortliis, probably,—is among our most

valued possessions. The same watchful eyes also

detected acrinoid stem in the rough stone founda-

tion of a building two lilocks away, and some one

having good-naturedly knockeil off the fragment

for them, they came bringing it lionie iu trhnnpb.

Indeed, our respect for our plain limestone rocks

has grown with every passing month. \Ve still

admire the many-hued feldspars, the silky ashes-
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tos, and the sparkliug crystals that come to us

from a distance; but we uo longer envy those

whose homes are among such surroundings, for

every dull gray quarry is a volume, richly illus-

trated, on whose pages are recorded the wonder-
ful story of the life that surged, and beat, and
throbbed in the restless tides of the old, old sea,

"before the mountains were brought forth,"'
—

and, albeit slowly and ploddingly, we are learning
to read the record. A rough stone lies before me
without form or comeliness to a careless eye—but

look more closely ! Here is a horn-like projection,—a species of zaphrentis, doubtles8,^and—turn

lie stone—just on the opposite side are three—
fes, four—more. A colony of cup-corals are en-

ombed here. An inch from the first observe this

'tiny ring raised just above the surface. When the

corals were living, a dainty stone-lily swayed in

the current and waved its petal-like arms beside

them. Do you see this delicate lace-like pattern?
A little space, not more than one-fourth of a

Square inch in extent, is marked as with pin-holes,
but—take the lens—arranged in regular parallel
rows—not straight, but curved. Is it some other

term of coral y Here is a deep groove several

Inches in length. Looking carefully you may
trace faint lines crossing it, like the mark of a

screw. An orthoceros has left this one sign to

prove to us that he lived. Turning the stone

again, a curious impression attracts us. Another
orthoceros? Possibly, yet a second glance sug-

gests a trilobite. Which is it? It is faint and

imperfect. A block of stone, roughly cubical and
three or four inches in dimensions, lay for a long
time among our unclassified treasures. Occasion-

ally some one would take it up, look curiously at

an odd circular opening in one side, and, turning
It at difl'erent angles, try to see farther and fathom
the mystery of its structure, but in vain; some-

thing projected so as nearly to fill the space, and

only a glimpse of a sedged surface could be ob-

tained. At length we resolved to imitate .Alexan-

der—invoking, however, a hammer instead of the

classical sword. Several stout blows, and then a

crash ! ITie interior was laid open, and a fossil

was found which I presume to be an orthoceros,
but do not know its individual name. In conclu-

sion, I can only express our appreciation of your
work for the A. A., and subscribe myself, grate-

fully your friend, C. M. Winston, Pres.

26, Phillips, Me., [A].—We have held thirty-six

meetings since our last report, and we have eight
members. Our work the past year has been
varied. We have accomplished the most, per-

haps, in botany. This year we have noted 3.i6

plants. They are carefully written out in our
"Flora of Franklin County." We have found

twenty-four ferns. These and the club-mosses, of

which we have five varieties, are included in our
"Flora." One member has a wild garden, with

-nearly ninety varieties of ferns and wild flowers

in it. Tliere are many grasses, mosses, and
lichens which are old friends, and for which we
have names of our own. We hope for a formal
introduction by means of a text-book some day.
We are interested in all we see. Next to botany
in our Chapter work comes ornithology. Perhaps
I should say it ranks with it. The memliers of
the Chapter found twenty-three species of liirds

passing the winter in Franklin County. Many
new species have been found breeding in this

vicinity this season. Many formerly considered

^rare have been found to be common. The first

jirrival was the bluebird, March 1— unusually
irly. nie birds did not arrive for the summer
atil about the first of April. The first nest

found was that of the bluebird, April 29. It con-

tained one egg. During the winter the Chapter
work was divided principally into two parts—the

original %vork and personal observations of the

members, and the reading of many articles bear-

ing on our work, viz., Gibson's charming little

sketches, Maurice Thompson's
"
By-ways and

Bird Notes," and other books. An article on

"Toadstools" interested the Chapter, and at the

following meeting a variety of these curious

growths were brought in bj' members. An arti-

cle of Gibson's on cocoons opened the eyes of

some of the members, and accordingly cocoons

were a feature of the next meeting; and during
the summer, also, we watched for each new fun-

gus, and were mucli interested in the structure

and color of those we found. The drumming of

the partridge, the habits of our little gray rabbit,

the finding of gold in our locality, oak galls, the

abnoi-mal growths on some of our common plants,

microscopy, and even conchology interested the

members and made them think for themselves.

"General Conversation" was a part of each meet-

ing. Astronomy is a school study with all save

two of the members, and this, of course, was
more or less a part of the work. So, on the

whole, as our well-filled report-book would indi-

cate, this has been the pleasantest and most pros-

perous year of all since our Chapter's organiza-
tion.—Daisy M. Dill, Sec.

27, Pittsburg, Penn., [A] .
—

President, Prof.

Gustave Guttenberg, Central High School. Mem-

bership, forty-eight
—a net gain of four during

the year. We have held ten regular meetings,
two of which were in the High' School Chapel.
For these special programmes were prepared, and

the whole school was invited. The Chapter is

divided into three sections—botanical, zoological,,

and mineralogical. The botanists meet every
week. They have collected and mounted one

hundred different species, and have exchanged
fifty species with Chapter 902, in France. Speci-

mens of different kinds of wood have been added

to the collection of the society. The zoologists
meet twice a month. Tliey have collected, mount-

ed, and studied the principal insects. One mem-
ber alone has five cases of butterflies and moths,

nicely mounted. About one dozen birds have

been added to our collection. The mineralogists

study Professor Guttenberg's course, several mem-
bers having advanced to the third grade. The

Chapter hopes that a general eft'ort will be made
to have the A. A. represented at the World's Fair

in Chicago. In selecting our badge we made a

little change from the Swiss Cross. It represents
a cruciferous flower with four silver petals, thus

preserv'ing the form of the cross. On the petals,

in bla(!k enamel, are the letters H. N. A. A. (High

[School] Naturalists Agassiz Association). On
tlie gold center is the number of our Chapter, 27.

W'e hope the other Chapters will recognize it.—
J. S. Scully, Jr., !?ec.

63, Portland, Me., [A].—This Chapter was or-

ganized February 10, 1890, and received its cer-

tiflcate of admission March 6. The charter mem-
bers were : D. E. Kerr, A. S. Goody, S. B. Ililborn,

F. F. Dunham, and W. F. Smitli. The officers are :

D. E. Korr, President, 28 Emerson street; A. S.

Goody, Secretary and Treasurer, 18 Howard street.

During the summer we transformed an old shed

into a neat little Chapter house by putting on a

square roof and shingling it all over. The house

is 6X13 feet, and is large enough to accommodate
us. There are two small windows, .\long one

side we have three shelves about half the length

of the hou.se; we have three small ones at one

end. We have our certificate of admission framed.

We have a badge painted on a 10 X 14 inch glass ;

the letters are white on a red cross, with a yellow

background. We have a small cabinet for eggs.
Our specimens number nearly three hundred.

Our minerals occupy the three small shelves. The

liirge shelves are devoted to botany and shells.

The inside of our house is papered—on the roof

with wall paper and on the sides with heavy car-

penter's paper. We have an oil stove. Among
our alcoholic specimens are about a dozen eggs of

our common green snake. We have a book for

clippings on natural liistory, and also one for a '

record and description of specimens. At our last

meeting an essay on natural history was read by
the President. Our Chapter house is situated at

28 Emerson street, so that is the permanent address

of our Chapter. The most interesting observa-

tions made during the year I will quote from
our notes.

Obseuvatioxs.— " Clmn- Worm."—This worm is

common hereabouts. It is easily found on the

flats in the shallow pools left by the ebbing tide.

Its color when in the water is a very brilliant

steel blue, but out of the water it is green, while

the under side is of a flesh color. The length

varies; our specimen is seven inches long. The
sides are thickly set with fin-like projections, a

pair to every ring of the body. Its motion is a

beautiful, regular, wavy one. On what appears
to be the head there are three pairs of antenna;

and two pairs of horns. One pair can be pushed
out and drawn in like those of the snail. On the

under side of the head is what appears to be the

mouth, which contains an apparatus capable of

being drawn in and pushed out, in which is set a

pair of strong black forceps, or jaws, resembling
those of some of the beetle family. The head and

sides are very sensitive. Should anything.— a

chip, for instance—be pressed lightly on the head,
the worm wriggles and twists, and almost ties

itself into knots. If merely touched on the head,
it draws back very quickly. It is capable also of

lengthening and shortening its body to quite an

extent. It is apparently sightless.

The Sea-Flea.—This extremely numerous scav-

enger of the shore is very common. It has a

number of legs, a pair of long antenna;, a six-

pronged horny tail, and an articulated body. In

the water it is a good swimmer, lying on its side

and propelled by legs and tail. On the shore it

may l)e seen springing in short leaps wherever

the drift stuff' or sea-weed is lifted. Its color is

generally a dull gray. It disappears in the fall—
and where does it go to? I one day discovered on

a sandy beach a large number of small elliptical

holes, and being curious as to the cause of them,
I began digging, expecting to find a "razor-shell"

or some other sliell-fish, but instead I dug up a

large sea-flea, almost transparent. I dug several

times, and found another large and several small

ones of the same color. To make*sure that these

creatures made the holes, I placed the two large
ones on a soft spot of sand, and after remaining

quiet for a second or so they began rapidly to

burrow into the sand, making holes similar to

those I had noticed. The process of burrowing is

as follows : Connneucing with the two front feet

they dig in and throw- the sand up under them,
and with their tails thiow it clear out of the hole.

Some of these holes I found to be three inches

deep.—Daniel E. Kerr, Pres.; A. S. Goody, Sec.

29, Boston, Jlass., [B].
—Another year has passed

away, and Chapter 29 still lives. Our determina-
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tion to do work of real scientific value iucreases

with each year. On January 1, 1890, we had

thirty-seven members
;
now \fe number fifty.

We held fourteen meetings before the summer

vacation, and finished o\u- course in lithology.
We had papers on hornblende, mica, disintegra-
tion of rocks, how granite was made, eruptive
rocks allied to granite, gypsum, limestone, dolo-

mite, salt, irons, copper, gold, silver, zinc, and
tin. One motion made and carried was as fol-

lows: "That a committee of three prepare a

lecture on the geology of Middlesex Fells, Mass.,
with suitable specimens and maps for illustration

;

said articles to be properly boxed for shipment
and pliiced in the care of the Corresponding Sec-

retary, who shall be authorized to loan them to

any Chapters of the Massachusetts Assembly, or

outside the State, on condition that such Chapters
shall pay charges of transportation." This has

been done, and they are at the disposal of any
Chapter that cares to study them. Our by-laws,
made when we were seven only, were found inad-

equate for the needs of fifty, and so we revised

them. A few improvements are as follows : 1.

An applicant for membership has to sign a printed

application, binding himself to work in his depart-
ment as well as to support the Agassiz Associa-

tion at large. 2. At each meeting we have a roll-

call, and each member is expected to make brief

remarks of scientific interest. 3. We hold our
annual business meeting and elect our officers at

the end of the year. This gives our committees

the whole summer to plan work for the next year.
We have two sections, botanical and geological,
with one general business meeting a month. The
sections meet on alternate Monday evenings at

Hotel Pelham. The botanical section has held six

meetings, with an average attendance of sixteen,
all enthusiastic in their work. Through the win-

ter they are taking up structural, physiological,
and cryptogamic botany, one paper to be read in

each department at each meeting of the Chapter.

Essays have been read on protophytes, zygos-

porete, oophytes, carpophytes, morphology of

roots, stems and branches, buds and leaves,

growth, absorption of liquids, assimilation, move-
ments and evaporation. Each paper is followed

by general discussion, and as this has been car-

ried on in a conversational way, it has been very
interesting. Papers are illustrated by specimens
when possible. The geological section has held
five meetings, with an average attendance of

twenty-two. This section is taking up historical

geology, and the papers so far have been on the

Azoic Era, Archaean Age, Taconic Period, Cam-
brian Age, and Ordovician or Lower Silurian Age.
The general supervision of each evening is given
to different members of the section, with instruc-

tions from the committee to divide their subject
Into the climate, rocks, geographical distribution,
animal and plant life of their age or period, and to

give these sub-divisions to other members to study
and write about, and so create a general interest

and divide labor. The papers are illustrated with

specimens of minerals, rocks, and fossils, as well
as by blackboard and diagrams. The papers of
both sections are bound and distributed among
those members who care for closer study. The
Chapter has had twenty-nine outings during the

year—fifteen In the spring, divided into geologi-
cal, zoological, and botanical trips, with one of

archa30logical fame to Professor Horsford's No-
rumbega settlement of the Norsemen. One wor-

thy of special mention was to historical Plymouth,
after trailing arbutus

;
another was on a winding

kame through scrub oaks and brake, a weary way,
but rich in spoils, to "

Purgatory." One, on July I

12, will ever remain a red-letter day in our calen-

dar. We visited Eeading and were most hospita-

bly entertained by the Chapter there. On Sep-
tember 6 we began a series of geological trips

preparatory to our winter's work. We studied

limestone and granite quarries, dikes and over-

flows, karaes and drumlins. One of the observa-

tions given in answer to the roll-call may be of

interest: "If one wishes to ascertain the points
of compass, take out your watch and point the

hour-hand directly to the sun, and half-way be-

tween that and the figure twelve will be due
south."—Ella F. Boyd, Sec.

ANOTHER MICROSCOPE PRIZE.

In order to indicate their interest in the Agassiz

Association, the proprietors of the Poi'Ular Sci-

ence News have decided to repeat their offer of

last year, and oiler a fine studenfs microscope,
valued at twenty-five dollars, to the member or

Chapter of the A. A. sending the best record of

personal observations to the President of the As-
sociation before October 1, 1891. This record may
be in the form of a note-book, or it may be on

separate sheets. It may be illustrated by sketches

or photographs, or it may be a simple statement

of what has been observed, without illustration.

In awarding the prize, due weight will be given
to accuracy, neatness, and beauty of style, but
the main idea is to award the prize to the person

showing the most originality and scientific ability
in his methods of observation, and in the results

secured. The observations may be made in any
field, according to individual preference, whether

botany, mineralogy, entomology, or any other de-

partment of natural science. All observations

must be original and new—that is, made after

reading this announcement. Unsuccessful com-

petitors of last year will have an equal chance
with all others. There are five months in which
to use your eyes and brains, and in that time

many interesting things should be discovered.

Further particulars will be given in the June
number. Correspondence on this subject should

be addressed to the President of the Agassiz
Association, at Pittsfleld.

-»»-

AN IMPORTANT WORK.
A vfORK which will be of interest to all mem-

bers of our Association is the "Journal of Pro-

ceedings" at the third annual convention of the

Massachusetts State Assembly. This is .an octavo

pamphlet of forty pages, Containing the full texts

of the papers read by Professors Beal and Hart-

well and Mr. Ballard, the annual reports of the

Chapters in the Assembly, and the constitution

of that body. The expense of publication was
met by advertisements and a limited subscription,
and a copy is furnislied to every member without

charge. Beside being a pattern to our other As-

semblies, the pamphlet will be of value to any
Chapter, as the papers—on "Vertebrate Embry-
ology," on "Botany," and on the "Purpose of

the Agassiz Association "—can well be read at the

Chapter meeting. The pamphlet will be mailed
on receipt of twenty-flve cents by Mrs. E. F. Boyd,
Hyde Park, Mass.

+»
All are cordially invited to join the Agassiz

Association. Illustrated circulars sent free on

application. Address Harlan H. Ballard, Pitts-

fleld, Mass.
— t^i

Reports from the Fifth Century (Chapters 401-

500) should reach the President by May 1.

LIST OF THE PLANTS OF THE DISTRICT
OP MOSCHAISK, GOVERNMEXT OF MOS-
COW, RUSSIA.

BY MRS. OLGA FEDCIIENKO.

This valuable and complete list of Russian

plants was referred to in the April number, and
will be continued in subsequent Issues until com-

pleted. The sign (*) stands in the list before the

names of such plants as cannot strongly be con-

sidered as wild, but either are or have been culti-

v.ated and now grow wild In gardens.

RANUNCULACE^, JUSS.

Thalictrumaquilegifolium,L. R. auricomug, L.,an<l typicus.
T. simplea, L. E. auricomus, B. cassubicus.

T. angustifolium, .Tacq. R. acris, L.

T. angustifolium and steno- R. polyanthemos, L.

phyllum. R. repens, L.

T. angustllolium and laser- R. sceleratus, L.

pltulolium, Willd. Ficarla ranunculoldes, Roth.

Anemone hepatica, L. Caltha palustris, L.

A. nemorosa, L. Trollius europaeus, L.

A. ranuncnloides, L. *Aquilegia vulgaris, L.

Myosurua minimus, L. Delphinium consolida, L.

Ranunculus divaricatus, S. D. elatum, L.

R. flaccidus, Pers. Aconitum septentrionale, K.

R. flammula, L. Actsea spicata, L.

R. lingua, L.

HYMPH^ACE^, DC.

Nymphsea alba, L. Nuphar luteum, Sm.

PAPAVERACE^, DC.

Chelidonium majus, L.*Papaver rhocas, L.

*P. Bomniferum, L. '

FUMARIACEiE, DC.

Corydalis solida, Sm. Fumaria ofllcinalis, L.

POLYGALE^, JTJSS.

Polygala vulgaris, L. P. amara, L.

P. comosa, Schk.

CKUOrFER^, JUSS.

Nasturtium anceps, DC. E. odoratum, Ehrh.

N. silvestre, R. Br. Sinapis arvensia, L.

N. palustre, DC. Farsetia incana, K. Br.

Barlarea vulgaris, R.Br. Bar- Draba nemorosa, L., and lei-

cuata, Koch. oearpa, Lind.

B. stricta, Andrz. *Cochlearia armoracia, L,

Turritis glabra, L. Camelina aativa, Crantz.

Cardamine Impatiens, L. Thlaspi arvense, L.

C. pratensis, L. *Lepidium sativum, L.

C. amara, L. L. ruderale, L.

Sisymbrium ofScInale, Scop. Capsella bursa pastoris, Mon.
S. sopiiia, L. C. bursa pastoris sinuata, K.

S. thalianum, Gay et Monn. C. bursa pastoris scoronipifo-

Erysimum cheiranthoides, L. lia, DC.

Brassica rapa, L., and cam- Bunias orientalis, L.

pestris. Raphanus raphanistrum, L,

DROSERACE^, DC.

Drosera rotundlfolia, L. Paruassia palustris, L.

VIOLARIEjE, DC.

Viola epipsila. Led. V. mirabilis, L.

V. hirta, L. V. tricolor, L., and vulgaris.

V. arenaria, DC. V. tricolor, B. arvensls.

V. canina, L.
SILENE^, DC

Gypsophila muralls, L. Lychnis viscaria, L.

»Dlanthus larbatus, L. L. floscuculi, L.

D. seguleri, Vill. L. pratensis. Sprang.

D. deltoides, L. L. silvesti-is, Hoppe.

*Saponaria oilicinalls, L. Agrostemma githago, L.

Silene inflata, Sm. Cucubalus bacciterus, L.

*S. noctiflora, L.
ALSINE^, DC.

Sagina procumbens, L. S. holostea, L.

S. nodosa, Fenzl. S. glauca, VFith.

Spergula arvensls, L. S. graminea, L., and linearis,

Spergularia rubra, Pers. Fenzl.

Moehringiatrinervia,Clairv. S. graminea, B. lanceolata,

Arenaria serpillifolia, L. Led.

Stellaria nemorum, L. S. crassifolia, Ehrh.

S. media, Vill. Cerastium triviale, Link.

ELATINE^, CAMBESS.

Elatine alslnastrum, L.

LINEa;, DC.

Llnum catharticum, L.

HYPEKICrNE.«;, DC.

Hypericum perforatum, L. H. quandrangulum, L.

TII.IACE.E, JUSS.

TlUa parvitolla, Ehrh.

EUPHORBIACEiE, JUSS.

Euphorbia vlrgata, W. ct K. Mercurialis pereunia, L.

(210 be'continued.)
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The price of illuminating gas supplied by vari-

lus private companies in England during the year
90 varied from 43 cents to §1.87 per thousand

t, while the price of gas supplied by city and
wn governments varied from 45 cents to .§1.50.

't is worthy of particular notice that the returns

show that in the works of private companies 267

cubic feet more gas are obtiiined, on an average,
from a ton of coal than in those under the man-

agement of local authorities. These figures do

not give much encouragement to the rather nu-

merous class of persons who think that all indus-
* trial enterprises should be under governmental

control, and particularly that the manufacture- of

gas and electricity should be undertiikeu by muni-

cipal or town authorities,—especially when it is

remembered that, on the whole, the political

affairs of Knglish cities and large towns are more

eflBcieutly and economically managed than with us.

At a scientific meeting recently held in Lyons,
it was stated that an alkaloid either identical with

or closely allied to quinine had been produced in

Germany, and that in doses of 25 to 50 cgtns. it

had been successful in eradicating intermittents

of long standing, but that it did not seem to pos-
sess the same success in reducing the temperature
in cases of pneumonia or of phthisis. The empir-
ical formula of natural quinine is C^, Hj, X^ Oj,

and every one familiar with organic chemistry
can see how many possible isomeric bodies this

formula is capable of producing. The chemical

constitution of the .artificial alkaloid is expressed

by the term metamidophenjlparamethoxychino-
lin ; and, although it is probably an isomer of the

true quinine, it may prove an efficient substitute

in many cases, provided the cost of manufacture

is not greater than that of the natural alkaloid.

PrROGRAVXTRE is a new art process recently

perfected by a French inventor, iind is a modifica-

tion of the old-fashioned "hot-poker" drawings.
The graving tool consists of a hollow pointed

platinum tube raised to incandescence by the

combustion of a mixture of gas and air in its inte-

rior. With this white-hot point any desired de-

sign may be drawn or copied upon wood, faljrics,

leather, etc., giving a most beautiful effect of

shading in rich browns or black, due to the more
or less perfect carbonization of the material. The

manipulation of the tool is easy, and anyone with

sufficient talent to draw at all can easily learn

to manage it and produce beautiful and artistic

•work.

Investigations carried on in England during
the past winter upon the effect of fog upon plants,

jhave shown that iu the country the fog has no
iirect injurious effect upon vegetation, but in

andon and other large cities the reverse is the

se. A.t Kew and at Chelsea scrapings were
aken from twenty square yards of the roofs of

glass houses which had been well washed down
before the commencement of the spell of fog. In

oth cases the weight of deposit was about the

lame—thirty-one grains, per square yard, or six

ons per square mile. An analysis of the deposit
rom Chelsea shows about 40 per cent, of mineral

natter, 36 per cent, of carbon, and 15 per cent, of

hydrocarbons, whicli last item explains the ole-

aginous character of London fogs. The sulphuric

acid was found to be nearly 5 per cent., and the

hydrochloric acid I14 per cent. From 2 to 3 per

cent, of metallic iron in minute particles was also

found—a fact of some importance, for iron salts

deposited on foliage are known to be injurious.

The above analysis well explains the oft'ensive

nature of the celebrated London fogs, ))oth to

plants and animals; and the only method sug-

gested to obviate the injury to plants in green-
houses is the rather impracticable one of covering
the house with canvass during the prevalence of

fogs, or making it as nearly air-tiglit
—or rather

fog-tight
—as possil)le. Fortunately there are few

or no localities in this country which can be com-

pared with the British metropolis, either in regard
to the quantity or quality of precipitated atmos-

pheric moisture and impurities.

An interesting application of the well-known

principle of the variable electrical conductivity of

the element selenium under the influence of light

rays, has been made by Professor Barton, of the

Lick Observatory, in the construction of an auto-

matic comet-seeker. A prism is placed in front

of the object-glass, but instead of the ocular there

is a met.allic diaphragm with slits in the position

of the three hydrocarbon bands in the yellow,

green, and blue. Light passing through these

slits falls on a plate of selenium which forms one

side of a Wheatstoue bridge, connected to a bat-

tery and an alarm. ITie telescope is made by au-

tomatic machinery to sweep the semi-diurn.al arc

in about ten minutes, and then, after shifting
northwards about two-thirds of the "

field,"

sweeping back again. ITie light of the continu-

ous spectrum of Sirius is insufficient to disturb

the "bridge"; but with the faintest comet, the

prism analyses the light into brigiit lines winch

disturb the balance of the Wheatstone bridge, and

a current is sent to tlie alarm bell. Further par-
ticulars of what promises to be a very valuable

invention will be awaited with interest.

The New York legislature has been devoting
its attention once more to the much-abused oleo-

margarine, and has succeeded in passing a law

absolutely prohibiting its use by keepers of ho-

tels, boarding-houses, restaurants, etc., not only
for their guests, but for their employes as well.

It is but a step from this to a law forliidding any

person to knowingly make use of artificial butter

iu his own home
;
and th(! day may not be far oft

when the daily diet of the h.appy citizens of the

Empire State may be regulated by an obligatory
bill of fare, prepared every twenty-four hours by
a political "Commission" at Albany, and tele-

graphed on the previous evening to the various

cities and towns, in the same way as the daily

weather predictions are now distributed.

WHAT WE OWE TO GAS WORKS.
The first instance of practical gas lighting on

record occurred in the year 1792, when one

William Murdock lighted his workshops at Red-

ruth, iu England, with gas obtained from coals,

but it was not till twenty years later that the

streets of Loudon were lighted by gas, and it is

only within the last half century that this cheap
and convenient means of lighting streets and

buildings has come into general use.

The most important product of the destructive

distillation of coal is, of course, the illuminating

gas, the manufacture of which has .already been

described in these columns, ( July, 1888) ; but

there are many by-products which are almost

equally valuable. The residuum left in the retorts,

known as coke, is a most excellent fuel, and in

regions where soft coal is abundant, it is a regular

article of manufacture, part of the resulting gas

being used to heat the retorts, while the remainder

is burnt or allo\\ed to escape into the air. The
ammo'niacal liquor condensed from the hot gases
as they come from the retorts contains no less

than five different salts of ammonia, and is the

chief source of supply of this inv.aliftible alkali.

In all, there .are, at least, seventy different chemical

compounds produced from the coal in the process
of distillation, of which, perhaps, ten are useful

as illuminating substances, while the remainder

are either thrown away as impurities or saved for

use in other ways.
The most important of all the by-products is

the coal tar, which was formerly thrown away,
but is now almost entirely utilized. 'ITiis coal tar

IS a black, viscous fluid, composed of about forty
different hydrocarbon compounds. The discovery
in 1858 of the aniline colors, first called attention

to its value, and since then an immense number
of chemical and medicinal substances, artificial

flavors and peifumes, insectides, disinfectants,

explosives, photographic developers, as well as

four hundred or more different colors, have been

obtained from an ill-smelling, repulsive liquid,

which at first sight would appear to be the most

useless thing on earth.

Prominent among the substances contained in

coal tar is a liquid known as benzol, sometimes

less properly written benzene, as it is entirely

different from the familiar cleaning agent known

by that name. Benzol has the chemical formula,

Cgllj, and is important as being the starting point
or foundation stone, as it were, for a long list of

compounds known as the aromatic series of hydro-
carljons. To account for the chemical phenomena
presented by the substance, it is supposed that

the atoms forming the molecule of benzol are

arranged in the form of a hexagonal ring, as

roughly represented in the following diagram.
Tlie lines connecting the letters represent the

quantivalence or chemical affinities of the carbon

and hydrogen atoms :

H
I

II—C C—H
II I

II_C C— II

H

To tlioroughly explain the theory of the benzol

ring, as it is called, would lead us too far into the

mysterious realm of organic chemistry, and the

above diagram is only given to roughly indicate

the supposed structure of a single molecule of

benzol. In all the innumerable derivatives from
this substance, tlie inner ring of carbon atoms
remains intact, but, by replacing the hydrogen
atoms by other elements or radicals, both simple
and compound, or by adding to the number of

elements or radicals held to the ring by the carbon

affinities, an immense number of substances may
be obtained, some of which may be directly
obtained from the tar, while others are produced
in the laboratory from the benzol itself, and as

the only important source of benzol is from this

by-product of the gas works, a perusal of the list

given below will show how much we owe to this
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industry aside from the illuminating product for

wliich it was first undertaken.

In addition to the four hundred or more hrilliant

aniline, alizarine, and naphthaline colors, we also

derive from benzol, carbolic, benzoic and salicylic

acids, anfifebrin, antipyrin, saccharin and thymol,
all important medicinal agents ; artificial oil of

almonds and oil of wintergreen, the powerfully

explosive picrates, the invaluable photographic

developers, hydrochinone and eikonogen, besides a

host of other substances interesting to the chemist

only from a theoretical point of view. Quinine
and morphine also belong to this series, but have
not yet been artificially produced, while indigo,
also a derivative of benzol, has already been

prepared in the laboratory, although at a cost far

exceeding that of the natural product. Finally
the pasty mass left after the distillation of the

coal tar and known as asphalt forms a most excel-

lent material for pavements and sidewalks.

Curiously enough the petroleum oils of America
do not contain any of the aromatic series of hydro-

carbons; their constituents belong to another

series known as the parafHnes, which do not con-

tain the benzol ring. It is said that the East

Indian petroleums do contain the aromatic hydro-

carbons, but the supply is very small and uncei'-

tain, and until some chemist succeeds in artificially

chaining the atoms of carbon together into the

wonderful benzol ring, we must depend upon the

by-products of the gas works for many of our most

important and valuable medicines and chemicals.

<>
" IMPRESSIONISM"' IN PHOTOGRAPHY.
Truthfulness to nature is abpve everything

else a characteristic of the pictures made by the

photographic process. A painter can suppress

objectionable features in a landscape, or can

"idealize" his portraits to correspond with the

wishes of his sitters, but, aside from the limited

aid afforded by retouching, everything within the

range of the camera is depicted on the plate with

uncompromising accuracy-— whether it be the

crooked nose or strabismic eye of the sitter for a

portrait, or the omnipresent telegraph wires and

poles in a landscape.
With a proper discrimination in the selection of

subjects and the point of view, it is not difficult to

avoid the introduction of undesirable objects, and

the almost microscopical accuracy of a good photo-

graph then becomes one of its chiefest charms. A
photograph of a tree, for instance, will show the

form of every l)ranch, twig and leaf, with a fidelity

and wealth of detail which no artist could ever

hope to reproduce with his brush. A fraction of

a second suffices to imprint on the sensitive plate

a picture which would require the work of months
to reproduce by hand.

Under these circumstances it is exasperating to

note the rise of a class of so-called "impressionist"

photographers who claim that an absolutely sharp
focus and rectilinear lines are objectionable in a

truly "artistic" photograph. One of these cranks

recently published an article in a photographic

journal, claiming that a lens should not be too

perfect, but was all the better for a certain

amount of astigmatism and imperfect definition,

on account of its imitating the natural imperfec-
tions of the human eye, and producing a picture

"just as one sees it." To take the illustration of

the tree again, these deluded persons claim that

when we look at a tree we do not see every leaf

with perfect distinctness, and therefore the pic-

ture of that tree should l)e made a little fuzzy, or

"soft," as their term is, to correspond. Xotlung
could be more erroneous. When we look at a tree

as a whole we do not see every leaf distinctly at

the same time, because in an immobile ej'e the

field of distinct vision is extremely limited
;
but

the eye is not immobile, but in constant motion,
and as we look successively at every part of the

tree, every part of it is seen with perfect distinct-

ness, and every leaf and twig impresses itself

upon the retina in its natural form. The case of

the photograph is identical—as the eye passes over

the different parts of the picture it should see all

the details as distinctly as in looking at the ob-

ject itself, and a blurred, distorted " fuzzytype
"

is not a correct representation of anything on

earth as seen by the human eye, unless, indeed,

said eye is in urgent need of a pair of spectacles

or a surgical operation.

When we see an oil or water color painting, ap-

parently executed w ith a whitewash brush, a steam

atomizer, and a squirt gun, described as a wonder-

ful work of art denoting extraordinary genius on

the part of the artist, we are willing to allow the

critics all the pleasure they can obtain from it, but

we, nevertheless, hold to a private opinion that it

simply denotes mere affectation or, more likely,

lack of ability on the part of the artist to produce

anything better; and when we see a distorted,

badly focussed photograph \ipheld as an example
of the "

impressionist
" school of art, a very strong

suspicion arises that the admired result is really

due to the combination of a five dollar outfit, and

an inability on the part of the alleged photo-

grapher to properly focus his pictures. If anyone
desires an astigmatic lens they can easily be pur-
chased at extremely moderate prices, but our ad-

vice to the amateur photographer would be to

prociire the best lens that he can afibrd, focus

down to the greatest possible sharpness, and then

in addition use the Smallest stop that the circum-

stance will admit of. There are no " hard " lines

in nature, and it is useless and presumptuous to

attempt to improve upon them by intentional dis-

tortion, or by a blurred and indistinct image which
no normal human eye has ever yet formed upon
its retina.

[Original In Popiilaii Science News.]

EARTH-STARS.

BY FRED'K LEROY SARGENT.

Among the many odd plants which have become

adapted to live under the trying conditions im-

posed by arid and sandy localities, few are more
curious than certain species of the genus Geaster,

which are common in dry places throughout the

greater part of North America, Europe, and Asia.

The name of the genus is derived from the Greek

gc, earth, and asti'r, a star, and is thus a transla-

tion of the popular name,
"
earth-star," which

was applied to these plants from their form when

expanded on the earth, as shown in Fig. 2.

Since the earth-stars are leafless and destitute

of chlorophyl (the green coloring matter of foli-

age), they belong to the great group of Fungi,
which includes mushrooms, puff'-balls, moulds,
and innumerable microscopic sorts. We know
that all plants from which chlorophyl is absent

nuist depend for their nutriment upon a supply of

organic material, and it is therefore something of

a puzzle at first sight to know how the sand-

loving earth-stars can obtain such food in the

localities they frequent. What we see above

ground, however, is not the whole of the plant,

but only the fruit, which is developed from a mass

of delicate subterranean fibers constituting the

planfs vegetative apparatus. By carefully scrap-

ing away the earth at the base of a young Geaster,

these fine white threads, or hyphai, may be discov-

ered ramifying in all directions. A few species

of Geaster grow in rich, moist woods, and with

these it is easy to understand how the hypha) can

obtain an abundance of organic food from the

surrounding leaf-mould or decaying wood. In the

case of the sand-loving forms we must assume
that decaying pieces of roots from neighl)oring

grass plants and shrubs, along with the remains

of dead leaves and animal debris which become
bm-ied in the sand, supply all the food necessary.
It takes a considerable time, however, for the sub-

terranean hyphae to obtain a sufficient store of

nutriment to build the elaborate fruit; and, al-

though the hyphai are at work all the spring and

summer, or perhaps even longer, it is August or

later before anything is seen of them at the sur-

face of the ground.

Fig. 1.

The first sign of the fruit is an egg-shaped
nodule of compacted hypha;. In a comparatively
short time this enlarges to the size of a robin's

egg or larger, and then is developed a thick outer

wall enclosing rather soft contents. In the sub-

sequent process of ripening, the pulpy interior

becomes almost entirely transformed into an im-

mense number of exceedingly minute liodies,

known as spores, each of which—under proper
conditions—may give rise to a new plant like the

parent. An average size earth-star is estimated

to contain about 10,000,000,000 of these spores,

which are, of course, so excessively tiny that a

powerful microscope is necessary to see a single

one of them by itself. When viewed in the mass

they appear as a brown impalpable powder which

a breath of air will blow away. In the way their

spores arise within a closed cavity, the earth-stars

are quite like their nearest allies, the puff-balls,

and differ from the mushrooms, whose spores arc

developed on the surface of external gill-likc

membranes, or projections. Such internal spore

formation places the earth-stars in the order

Gasteromycetes (Greek gaster, belly, and myketos, a

mushroom), which includes besides the puff-balls

the repulsive "stink-horns," the "btrd's-nest

fungi," and a number of others less commonly
known.

.*»^_
' j'^''

Fig. 2.

The essential difference between the earth-stars

and the true puff-balls is in regard to the wall, or

rind, of the ripe fruit. In the puff-balls this riud

is comparatively thiu, and consists of an outer

and an inner layer, which remain permanently
united. The rind of the earth-stars comprises

likewise an outer and an inner division, but the

former—which is comparatively thick—splits into

segments, and these ultimately separate from tlie

delicate inner rind, exposing what looks like a

little puff-ball. At the top of this may now be

seen a small opening through which the spores

escape. The spreading apart of the segments is
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due to the presence of a spongy layer, which,
under the influence of moisture, swells more than

the other layer of the outer rind. In some species

tliis spongy "layer is outside of the others, in

which case the segments expand when this layer
shrinks hy drying. In other cases the spongy
layer is the inner one, and the segments expand
when wet. Some species in which this layer is

particularly well developed are so sensitive to the

tffect of moisture tliat tlie segments will contract

and expand a number of times in response to

alternate drying and wetting. This hygroscopic
sensitiveness is especially characteristic of the

species here figured, which on this account was
named by the mycologist Persoon, Geaster hygro-

metricus (Greelv hygros^ racist, metron, measure).
The question now suggests itself. Of what use

to the plant is its peculiar sensitiveness to moist-

ure? In the first place it is to be noticed that

the hygrpscopicity is first manifested at the time

when the spores are ripe, and this points to the

conclusion that it must iu some way facilitate the

proper dispersion of the spores. We have seen

that certain species of Geaster live in the woods.

So little wind can reach i>lants thus situated tliat

if the spores were to be scattered during a rain

they would be lijcely to be brought to the earth

very near the ^parent. If, on the other hand, the

spores are entrusted to the breeze when the air is

L dry, they may be carried to a distant part of the

wood, and there is but little danger of their hav-

ing to wait long for the moisture necessary for

germination. Accordingly we find that the earth-

stars whicli frequent such localities expand on

lieing dried, and if they contract at all it is when
wet. Tlie wood forms are, as a rule, but little

sensitive to differences of humidity— wliich is

what we should expect under conditions which
are so little variable in this respect. It is no un-

common thing for the seed cajisules of flowering

plants wliicli grow in moist situations to close

lightly during a rain and expand for the lil>era-

tion of tlie seeds when the air is dry. In dry
situations the reverse is the rule, and, since the

extremes of moisture and dryness are more

marked, we find in such localities the most strik-

ing examples of hygroscopicity. .\inong flower-

ing plants a well-known case is tlie so-called

'rose of .Jericho" (Anastatica hierochuntica, one

(if the mustard family), whicli is often brought to

this country as a curiosity. Its home is the arid

region ai-ound the Dead Sea. When mature, the

jilant consists of numerous short, woody branches

which diverge widelj' from the top of a conical

root. By the time the seeds are ripe the leaves

have fallen, and as the branches dry they curve

inward until finally the plant looks like a little

t)all of wicker-work. The wind now loosens it

readily from the soil, and it may be rolled for a

long distance over the sandy country. If at last

it comes to a pool of water, the branches soon ex-

pand, and the seeds are scattered upon congenial
soil.

On the steppes of Southern Russia and on our

own western plains tliere occur not a few plants
which behave in the same way, and liave re-

ceived the names "wind-witch,"
"
leap-in-the-

fleld,"' and "tumble-weed."' Tlie curious "resur-

rection plant"' (Selaginella convoluta, one of tlie

club mosses), which is common in the arid parts
of Texas, receives its name from an exactly simi-

lar liabit, which helps it to carry its spores to a

distance, while reserving them. for distril)utiou at

tlie most favorable time. ,

Turning now to our Geaster hygrometricus, we
find that it agrees with the desert plants just

described, not only iu the way it responds to

moisture, but also in breaking easily its connec-

tion with the soil as soon as mature. During the

period of dryness it is contracted into a ball (Fig.

1), and is blown abourreadily over the sand. As
soon as the rains bring enough moisture for the

germination of its spores, the little plant becomes

anchored by the expansion of its protecting arms.

At the same time this exposes tlio thin-walled

spore-case and uncovers the mouth, so that every

gust of wind will carry away hundreds of its tiny

oft"spring. Some of these are now very sure to

find a resting place where there is food and moist-

ure enough for them to thrive and grow into a

mass of hypha'.

THE PIICENICIANS IN BRITAIN.

During the past year there has been consider-

able discussion iu the columns of the Science

News regarding the setth'ment of ancient Phami-

cian colonies in that part of England now com-

prising the counties of Devonshire and Cornwall,
and the possibility of tlie survival of their de-

scendants to the present time. >Ir. Harry Hems,
of Exeter, Engl.and, has taken the trouble to ob-

tain an opiniou on this point from a gentleman

residing iu Exeter who is a well-known arcliieolo-

gist and one of the highest authorities on the

antiquities of Devonshire. Through the kindness

of Dr. M. N. C'hamberlin, of Cheshire, Connecti-

cut, we are enabled to publish Mr. Andrew"s let-

ter, which we think our readers will find of un-

usual interest.

18 SOUTIIKRNHAY, ExF.TER, (

6th March, 18ai. j

Dear Mr. Hems :

Thank you for your kind note, and for a sight of Dr.

Chambcrlin's postcard.
Dr. C. says a correspondent' speaks of Phnpniclan origiu

of Cornish people. - Whltaker, the learned iiistorian of

Manchester, maintains that Britain was peopled from Gaul,
about I.IKK) years before the Christian era, and that the

Belga;, whom Ca-sar mentions, followed more than GOO

years after. It is Impossible to speak with any assurance

on this matter, but the aboriginal Inhabitants of Britain are

supposed to be waves of immigration from the continent

through Belgium; and, as successive waves followed, the

earlier races were driven into the fastnesses of Wales,

Devon, and Cornwall. Kichard of Cirencester writes of

the I'ho iilcians; but that tliey peopled Cornwall, or largely
mixed with these old Celtic races, cannot be, I maintain,

seriously argued.
The principal writers on the antiquities of Devon and

Cornwall are I'olwhele, Dr. Borlase, I'ryce, and Rev. Sam-
uel Howe; but I believe It is Dr. Borlase who describes a

small bronze Pha-nlcian deity found In Mount's Bay. Mr.

Polwhele refers more particularly to the stone monuments
of the ancient British which are to be found near Saint

Just in Cornwall and on Dartmoor in Devon. Mr. I'ol-

whele also describes the old tin streams of the two counties.

After hearing my lecture on the tinners of Devon and

Cornwall, the late Mr. Bishop, of Bedford Circus, gave me
a lai'ge block of black tin left in tlie workings of the Phoeni-

cians on his estate near Chagford, and which I have by me
now.
So far as I have been able to gather from these various

writers, the Phteuicians simply traded with the Cassiterldes,

the isles of the West, and are referred to by Herodotus In

his hist*-)ry. Danhionium, or Devon, was one of their dis-

tricts. The old men who lived in the hut circles on the

moor worked the streams, and then removed the tin to Tot-

nes, the traders' port. Cornutiencis, or Cornwall, was sim-

ilarly worked, and when the tin was obtained it was re-

moved to Michael's Mount, their depot and place of safety.

Diodorus Siculus, 40 B. C, refers to the mining operations

in the southwest of Britain. Hes-iys:
" When they have

cast it into ingots they carry it int(t an adjacent island,

which is called Iticis. For when it is low water the inter-

vening space is left dry, and they carry into that island

great quantities of tin iu waggons." Having silent many a

holiday at Marazion, I can swear that at every low tide we

may easily walk to the island or to Michael's Mount, and
most of the consumable articles used by these Islanders are

to this day carted to the Mount.

The best library on these old matters is on the book-

shelves of the museum at Penzance.

Yours very truly,

James Andrew,
F. G. S. (London).

[Specially Observed for Populab Science News.]

METEOROEOGY FOR MARCH, 1891.

TEJIPERATUKE.

Average Thermometer.
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the northerly exceeded the southerly by thu-ty-

five. D. W.

Natick, April 6, 1891.

[Specially Computed for Popular Science News.]

ASTRONOMICAL PHENOMENA FOft MAY,
1891.

There will be a total eclipse of the moon on

Miiy 23, but it will not be visible in this country,
as the middle of the eclipse occurs at about 1.30

P. M., eastern time. It will be visible in the east-

ern hemisphere. Mercury will be an evening star

at the beginning of the month, but rapidly ap-

proaches inferior conjunction with the sun, pass-

ing between the earth and sun on May 9—giving
us a transit. It then becomes a morning star, and

moves rapidly toward western elongation. By
the end of the month it is over 20° distant from

the sun, but it is at the same time very far to the

soutli, so that it will not be easily visible. The

transit occurs on May 9th, and only its beginning
can be seen in the eastern part of the United

States, the first contact coming just before sunset

and the other phases occurring after sunset.

Transits of Mercury occur on or near May 9 or

November 7, when the sun is near one of the

nodes of Mercury's orbit, and there are usually

six in a period of forty-six years—two May tran-

sits and lour November transits. The next will

come on November 10, 1894. They are of no great

astronomical importance. Venus is still a morn-

ing star, and rises about two hours before the sun.

It will be considerably less bright thau it was

during the winter. Mars is slowly approaching

conjunction with the sun. It is still an evening

star, and sets about two hours after the sun at the

beginning of the month and somewhat earlier at

the end. It has fallen off so much in brightness

as to be no longer a conspicuous object. It will

be occulted by the moon ou the evening of May 9,

but the occultation will not be visible in the

United States, except, possibly, in the extreme

southwest. Jupiter is getting into better position

for observation. It is still a morning star, but by
the end of the month rises about midnight. It is

moving eastward in the constellation Aquarius,

and on the morning of May 29 passes very close

to the fourth magnitude star Phi Aquarii. Saturn

is on the meridian shortly after 8 P. M. on May 1,

and shortly after 6 P. M. on May 31. It is in the

constellation Leo, and is nearly stationary among
the stars. It is in quadrature with the sun on the

morning of June 1. Uranus is in the constellation

Virgo, and is on the meridian at about 11 P. M.

on May 1, and at about 9 P. M. on May 31. No

very bright star is near it. y

The Constellations.—The positions given are for

latitudes differing not many degrees from 40°

north, and for 10 P. M. on May 1, 9 P. M. on May
16, and 8 P. M. on May 31. Canes Venatici is in

the zenith. To the south, on the meridian, are

Coma Berenices, Virgo, and Corvus. A few of the

most northerly stars of Centaurus are on the

south horizon. In the southeast is Libra, and

below it, just rising, is Scorpius. Bootes is high

up, east of the zenith, and below it are Hercules

and Ophiuchus. Lyra and Cygnus are low down
in the northeast. The principal stars of Draco

are above, at about the same altitude as the pole

star. Cassiopeia is on the north horizon. Per-

seus aud Auriga are setting in thfe northwest.

Ursa Major is high up, near the zenith, most of

the stars being west of the meridian. Gemini is

near the western horizon. Cancer and Leo fol-

low, above, to the left. Canis Minor is below

Cancer, near the soutliwest horizon. M.

Lake Forest. Ili,.. April 5. 1891.

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

A. R. L., Penn.—I have a batteiy of several

cells, biit upon connecting them together the gal-
vanometer shows no stronger current than it does
when one only is used. What is the matter?

Answer.—The trouble probably lies in the way
you have connected the cells together. To obtain
the greatest electromotive force, you must connect
the zinc of one cell with the carbon of the next,
and not connect all the zincs and all the carbons

together.

I. L. M., 1^. T.—Is it not possible that there is a

stratum of hydrogen or other light gases, expelled
from volcanoes or gas wells, resting on the top of

the earth's atmosphere?
Answer.—The law of diffusion of gases would

forbid this being the case. When a light and a

heavy gas are brouglit into contact, even if the

lighter gas is placed uppermost, the two gases
will, in a short time, become uniformly mixed,
without regard to their different specific gravities.
If this were not the case, all the carbonic dioxide
in the air would settle to the surface of the earthr;

forming a layer several feet in thicliness, and ani-

mal life would cease to exist, except on the sum-
mits of hills and mountains.

E. G. K., New Jersey.
—How is vanilline, or arti-

ficial vanilla flavor, procured from pine trees ?

Ansioer.—A substance known as coniferin is

found in the gummy liquid which is formed in

the spring between the inner and outer barks of

coniferous trees. By oxidizing with sulphuric acid

and bichromate of potash, coniferin is changed
into vanillin, identical with that occurring in the

vanilla bean. It is at present also largely prepared
from eugenol, a substance occurring in oil of

cloves. Although artificial vanillin is quite ex-

tensively manufactured, it is much inferior to the
natural product.

R. M. D., Mass.—The "Japanese filter paper"
mentioned in a recent Issue is the same as that of

which the common paper napkins are made, They
can be obtained of any stationer at a very small
cost.

J. D., Mass.—How is the paper prepared which
is used in the toy barometers, so called, and
which changes color according to the state of the

weather?

Answer.—The paper is soaked with a strong so-

lution of muriate of cobalt (cobaltous chloride),
and allowed to dry. In damp weather it is of a

pink color, which changes to blue in dry weather
or when the paper is warmed. Although an in-

teresting scientific toy, these "barometers" are

utterly worthless in foretelling changes in the

weather.

N. D. B., Boston.—What is "fuming sulphuric
acid," and how does it differ from the ordinary
kind?

Answer.—Fuming sulphuric acid is a mixture
of two parts of ordinary sulphuric acid (H, SO^)
with one part of sulphuric anhydride (SO3). It

was first made by Basil Valentiue over four centu-
ries ago, and was for a loug time the only "oil of

vitriol" known. The fuming in the air is due to

the escape of vapor of sulphuric anhydiide. It is

prepared by the distillation of ferrous sulphate
(Fe SO4), and is now made in considerable quan-
tity at Nordhausen in Saxony. Its principal com-
mercial use is as a solvent of indigo for use in dye
works.

W. G. IL, Penn.—How are the "magic papers"
made which, when touched witli tlie end of a

glowing match, form words or designs by the

jjassage of a burning spark through the paper?
Answer.—They are made by tracing tlie desired

words or figures on absorbent paper with a strong
solution of nitrate of potash (saltpetre). When
touched with a piece of glowing charcoal, the

paper will ignite and smoulder without bursting
into flame, and the oxygen in the saltpetre will

support the combustion, which will follow the
lines traced by the solution, but will not extend
to other parts of the paper.

LITERARY NOTES.

Petrology : An Introduction to the Study of the Ig-
neous BocJcs, by Frederick H. Hatch, F. G; S.

New York: Macmillan & Co. Price, 90 cents.

The study of rocks, which are simply collections

or mixtures of different mineral species, is an in-

teresting and important one, and deserves moi-i>

attention than is usually given to it in elementary
science teaching. A book that should briefly de-

scribe the mineral constituents and internal struct-

ures of the igneous rocks, their mode of occurrence
at the surface, and their origin beneath the cru?1

of the earth, has long been a desideratum among
English text-books of science. With the view of

filling this giip this little book has been prepared ;

and we can recommend it, not only as a useful

introduction to the subject, but also as a handy
work of reference.

Appleton's School Physics; price, .$1.20. Advance'}

Lessons in English Grammar; price, 60 cents.

The above are among the latest publications of

the American Book Company, of New York, and,
like all the other text-books published by this

company, are distinguished by their accuracy, re-

liability, and completeness. In the study of phys-
ics, especially, a work comprising the results of the

most recent investigations is very welcome
;
and

a glance over the pages of the advanced grammar
shows how many commendable changes have been
made in the teaching of this rather dry subject,
within the past few years.

Simple Lessons in Astronomy, by Dr. Lewis

Swift, of the Warner Observatory, Rochester, N.

Y., is a collection of fifty-two popular articles in

astronomy, reprinted from the columns of the

Bochester tfnion and Advertiser, in which they were

originally published. We can most he.artily re-

commend them to the perusal of all our readers,

especially as they present the profovmd knowledge
of one of our most eminent astronomers in sucli

a clear and interesting manner.

P. Blakiston, Son & Co., the medical publishers
of Philadelphia, announce for early publication,
A Handbook of Local Therapeutics, hemg a practi-
cal description of all those agents used in tlie lo-

cal treatment of disease, such as ointments, plas-

ters, powders, lotions, inhalations, suppositories,

bougies, tampons, etc., and the proper methods of

preparing and applying tliem. This book will

have several new features that demand considera-

tion, namely, its combined authorship that guar-
antees thorough work, its incorporation of mate-
rial hitherto inaccessable, and its general practical
character that oft'ers directly to the practicinj;-

physician many important details in the treatment

of diseases that the usu.al text-books omit.

The Cassell Publishing Co. have issued another
novel in the "Unknown Library" series. The-

story of Eleanor Lambert. Price, 50 cents, clotli.

Estes & Lauriat, Boston.

Pamphlets, etc., received : The Belation of Life

Insurance to Inebriety, by T. D. Crothers, M. 1).,

Hartford, Conn; Besection of the Optic Nerve, l>y

L. Webster Fox, M. D., Philadelphia; Copyright
Laws of the United States, (including z\ct of 1891),

by tlie F. H. Gilson Co., Boston; Education at the

Michigan Agricultural College, by President ().

Chute; Camera Notes for Ornithologists, by R. \\.

Shufeldt, M. D., Washington ;
and the Proceedings

of the Thirteenth Convention of the Empire State

Association of Deaf Mutes.

To Locate the Deficient Working of Ma-

chinery with numerous points of friction, causes

often both annoyance and waste of time, owinn

to the surrounding noise interfering with the ol'-

servation of the sound to be isolated. The Beviir

Industrielle mentions as an effective .and exeeeil-

ingly simple means of overcoming this difficulty

the use of a rubber tube about a yard long, one

end of which is placed in the ear and the other

passes over the suspected spots. The vibrations

from all other parts th.an the one covered beiiii;-

excluded, it is an easy matter to locate a jariing

noise, and, when found, to observe the intensify

and periodicity with which it occurs.
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fli'edieiRe aipd pf^armactj.

[Original in Popui,AB Science News.]

THE FAITH CURE IX ANCIENT GREECE.

BY JOHN C. KOLFE.

Epidaurus in Argolis was celebrated in an-

tiquity as the principal seat of the worship of

Asklepios, (or iEsculapius, as he is more com-

monly called), the god of healing and son of

Apollo. There were many other famous shrines

of ^'Esculapius in the Greek world, of which those

at Athens, Pergamum, and Smyrna were the most

prominent ;
but all traced their origin directly or

indirectly to Epidaurus. Its fame even crossed

tlie seas, for as early as 29.3 B. C.—at the time of

:i destructive pestilence
—the Sibylline books or-

dered that the worship of aEsculaplus should be

introduced into Rome. Accordingly one of the

sacred serpents of the god, which always accom-

panied the colonies from Epidaurus, was trans-

ported to Rome and established in a temple of

-Esculapius, built for the purpose on the island in

tlie Tiber. Ovid (Met. xv., 420 fol.) tells us that

it was ^Esculapius himself, who, in the form of a

serpent, migrated from Epidaurus to Rome. Ser-

pents were alwaj's connected with his worship,
and a peculiar kind of tame serpent, in which

ICpidaurus abounded, ^as kept in his temple.
The Hieron of Epidaurus, as it was called in

ancient times, and as it is still called today, was
five ndles distant from the town, picturesquely
-urroundetl by hills, on one of which the god is

I ill to have been born. The Greek traveller Pau-

iiiias has left us a description of the place as it

was in the second century of our era, and the site

lias recently been excavated by the Greek Arcli-

aological Society. The Hieron conlprised a tem-

ple of Esculapius, surrounded by a sacred grove,
aiid containing a statue of the god in gold and

vijry; a round building, or tholos, like the round

inples found in various parts of Italy, whicli

as the work of the younger Polykleitos, and

outained beautiful paintings by Pausias; build-

ings for the priests, who were also the physicians;
'alls for gymnastic and musical exercises; and a

lered portico, in which the patients assembled
I await the visits of the god. Just outside the

lered precinct was a magnificent theatre, also

the work of Polykleitos. In Roman times exten-

sive batlis were added.

To this delightful sanitarium invalids resorted

Irom all over Greece, attracted by the fame of the

marvellous cures. They spent one or more nights
'"\ the sacred portico, 6bserviug certain rules pre-

libed by the priests, when tha god usually re-

galed the remedies for their diseases in a dream.

ICach patient, after his cure, oftered a sacrifice to

the god,—usually a cock or a goat,
—and recorded

on a tablet his name, the disease from which he

had suffered, and tlie method of its cure. And
«e may imagine that, after the fashion of oui

modern quacks, the priests composed a great

many testimonials themselves, to increase the

tame of the sanctuary and the faith of new-
comers.

Among the very interesting results of the exca-

itious_at the Hieron was the discovery of two
'ine slabs, containing records of marvellous

cures. Some specimens of these I give below.

I'liey show that while occasionally a regular
course of treatment was prescribed, the majority
"f the cases were "faith cures.""

A man, having his fingers paralyzed, except

one, came to the god as a suppliant. And seeing
the tablets in the sacred enclosui-e, he did not be-

lieve in the cures, but made fun of them. And
when he went to sleep he had a dream. It seemed

to him that he was playing at dice beside the

temple, and that just as he was about to make a

throw, the god appeared, caught his hand, and

straightened out the» fingers. And when the god
was going away, he seemed to bend the hand to-

gether and to straighten out the fingers one by
one

;
and when he had straightened tliem all out,

he asked the man whether he still disbelieved the

inscriptions on the tablets in the sacred enclosure,

and the man said that he did not. And when day
came, he went away cured.

Unbelief is rebuked in another inscription in a

way which shows that the god was not lacking in

humor :

Ambrosia of Athens, blind in one eye. She

came as a suppliant to the god, and going around

the sacred enclosure she laughed at some of the

cures as incredible and impossible, that the lame

and blind became whole merely by seeing a vision.

And when she went to sleep she had a dream. It

seemed that the god stood beside her and said

that he would make her whole on condition that

she would pay him by setting up in tlie Hieron a

silver pig, as a monument of her stupidity. So

saying he cut open her diseased eye and poured
in a drug. And when day came she went away
cured.

A dumb boy came as a suppliant to the god
about his voice, and when he had made the pre-

liminary sacrifices and gone through the usual

ceremonies, the attendant of the god, looking
towards the boy's father, said: "Do you agree
within a year, if you obtain what you came for,

to offer thank offerings?" And suddenly the boy
cried out, "I do." And his father in amazement
bade him speak again; and he spake again, and

thereupon was cured.

In the two following inscriptions the evil con-

sequences of cheating the god out of his fee are

shown :

Pandarus, a Thessalian, having marks branded

on his forehead. He went to sleep and had a

dream. The god seemed to bind a fillet around

the marks, and to order him, when he left the

sacred enclosure, to take oft" the fillet and offer it

up in the shrine. And when day came, he got up,

took oft' the fillet, and offiered it up in the temple
with the marks from his forehead on it. _
Echedorus received the marks of Pandarus in

addition to those he already had. He received

money from Pandarus to ofter to the god at Epi-
daurus on his account, but did not pay the money.
Now when he went to sleep he had a dream. He

thought the god came and stood beside him, and

asked whether he had received any money from

Pandarus as an ofl'ering to the shrine. He replied

that he had received notliing of the kind, but that

if the god would cure him of his marks he would

dedicate a statue to him. Thereupon it appeared
to him that the god bound Pandarus's fillet

around his forehead, and bade him, when he went

out of the sacred place, take oft" the fillet, wash
his face in the spring, and look at his reflection in

the water. And when day came he took oiT the

fillet, on which there were no longer any marks,
and saw on his forehead the marks of Pandarus,
besides those which he had formerly had.

The next shows the god in a kindly light :

Euphaues, a boy of Epidaurus, attUcted with

stone. When he went to sleep it seemed to him
that the god came and asked him what he would

give him if he would cure him. And he said,

"Ten jackstones." The god laughed and said

that he would help him. In the morning he went

away cured.

TTie following shows that some very desperate
cases were cured :

A man came to the god as a suppliant who was
so blind in one eye that he had only his eyelids
and nothing at all in them, but only an empty
void. And some of those in the sacred place said

that life was foolish to expect to see when he had

absolutely no eye at all, but only the place where
the eye ought to be. Now when he went to sleep
a vision appeared to him. It seemed to him that

the god prepared a drug, and then, separating his

eyelids, poured it between them. And when

morning came he went away seeing with both

eyes.

The success of the god was not confined to liv-

ing beings :

A porter was on his way to the shrine, and
when he was about ten stadia away, he fell. And
when he got up and opened his wallet he saw that

its contents were shattered. And when he saw
that the cup from which his master was wont to

drink was broken, he was grieved, and sat down
and tried to fit the pieces together. And a way-
farer seeing him said: "Why, foolish fellow, do

you vainly try to put that cup together? Why,
not even Esculapius at Epidaurus could make
that whole !

"' Now when the boy heard this, he

put the pieces in his wallet again and went to the

shrine. And when he got there, he opened his

wallet and took the cup out safe and sound. Then
he told his master what had been said and done.

And when his master h^ard it, he dedicated the

cup to the god.

Curiosity is punished :

Eschines, when the suppliants had gone to

sleep, climbed a tree and peered over into the

sacred portico. But he fell from the tree and
dashed out his eyes against some stakes. And
being in a pitiful plight and blind, he prayed to

the god, went to sleep, and woke up cured.

Euippus carried a spear-head in the side of his

face for six years. And when he had gone to

sleep, the god took out the spear-head and placed
it in his hand. And in the morning he went out

with tlie spear-head in his hand.

Hermodicus of Lampsacus, paralyzed. When
he had gone to sleep, the god cured him, and bade
him go and bring into the sacred enclosure the

largest stone he could find. And he went and

brought the one that lies before the sacred en-

closure.

Even the most skeptical must have believed

this, for there was the stone to prove it!

Nicanor, lame. When he lay down, a boy
seized his staff and ran off with it. He rose and

pursued him, and thereupon was cured.

A man's toe was cured by a snake. This man—
whose toe was severely afflicted with a malignant
ulcer—was carried out by the attendants one day,
aud placed upon a seat. When sleep had come

upon him, a snake coming out of the sacred en-

closure cured his- toe by licking it with his tongue,
and then went back again. And when the man
woke up he said that he had dreamed that a youth
of great beauty had poured a healing drug upon
his toe.

Alcetas, blind. He had a dream. It seemed to

him that the god came and opened his eyes with
his fingers, and thereupon he saw the trees in the

sacred grove. And in the morning he went away
cured.

I have never heard of a case in modern times of

a cure of baldness by faith, but the god at Epi-
daurus was equal even to that. We see incident-

ally that baldness was rare among the Greeks :

Heraieus of Mitylene. He had no hair on his

bead, but a great deal on his chin. And being
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ashamed, inasniuoh as he was laughed at by the

rest, lie weut to sleep. And the god anointed his

head with a drug and made it have hair.

Thyson of Ilermione. He having his eyes licked

by one of the dogs belonging to the sacred place,

went away cured.

All these inscriptions, witli several otherS, are

on one slab. The follow iiig is of later date, and

shows a very difl'erent method of cure. The god
seems to have prescribed with excellent judg-
ment :

I, M. Julius Apellas, of Mylassa, was sent for

by the god because I often fell ill and suffered

from dyspepsia. And on the voyage to ^^-^gina he

advised me never to get very angry. And when I

came to the Hieron he bade me muttie up my head

for two days, during which it rained; to take

cheese and bread, with lettuce; to take my bath

without an attendant; to exercise myself by run-

ning; to drink water ia which lemon-peel had

been soaked; to walk in the open air; to take

sand baths
;

to walk about barefooted
;

before

entering the bath, to pour wine into the warm

water; to bathe alone, and to give a fee to the

attendant; to sacrifice in common to ^'Esculapius,

Epione, and the Eleusineau deities; to take milk

mixed with honey. And one day, when I was

drinking milk alone, he said :
" Put honey into

the milk, that it may act as an aperient." And
when I begged the god to cure me more quickly, I

dreamed that I went out from the sacred enclos-

ure to the baths annointed all over with mustard

and salt, and that a boy led me, holiliug in his

hands a steaming censer, and that the priest said :

"You are«ured; you must pay the fees." Ac-

cordingly I did what I had dreamed, and when I

was annointed with the mustard and salt I felt

pain ;
but after I had washed myself I no longer

felt pain. These things happened within nine

days after my arrival. And he touched my right

hand and breast. And the next day, as I was

sacrificing, the flame blazed up and burned my
hand, so that blisters arose on it. But in a little

while the hand was cured. And when I remained,

he told me to use anise with olive oil for head-

ache. But I did not suffer with headache. It

happened, however, that, engaging in study, I

had a rush of blood to the head
;
but when I used

the oil I was freed from tlie headache. He told

me to gargle with cold water for sore throat (for

I consulted him also about this) and for tonsililis.

And he bade me record these things. I went

away healed and full of gratitude.

[Medical Record.]

BEAUTY AS A MEAX8 OF HEALTH.

Before one of the New Y'ork Working Girls'

Clubs, Dr. Louise Fiske Bryson recently gave an

address upon this subject, reversing in more ways
than one tlie usual copy-l)ook apliorism. While

acknowledging the impossibility of any protracted

happiness without virtue, and the maintenance of

beauty's fine edge without goodness, the doctor

affirmed that systematic efforts to be beautiful

will insure a; fair degree of health, and that hap-

piness is the best safeguard against vice. The

difference in appearance l)etvveen one woman and

another, it was stated, is more than anything else

an affair of style; that beauty of beauties so hard

to define and so easy to recognjze, which makes

the girl of no-colored hair, features of indifferent

turn, and lines none too perfect, infinitely more

attractive than other maids of faultless curves

and innumerable strong points not cemented by
this magic quality. Style may be defined, for

want of something better to express it, as an

attractive manner of holding the body, a firm,

graceful way of doing things, and of moving
about. It is the visible sign of inherent power
and reserve force. It is the outcome of long, deep
breaths and the use of many nmscles. The prayer
of the New ITork child, "lord, make us very

stylish," when viewed arjght, is recognized as an

aspii-ation based upon sound scientific principles
and worthy of universal commendation.

Proper breathing is the first art to cultivate in

the pursuit of beauty. The lungs have their own
muscular power, and this should be exercised.

The chest must be enlarged by full, deep breath-

ing, and not by muscular action from without.

Inflate the lungs upward and outward, as if the

inflation were about to lift the body off the

ground. Hold the shoulders on a line with the

hips, and stand so that the lips, chin, chest, and
toes come upon one line, the feet being turned out

at an angle of sixty degrees. It is wrong to make
the bony structure do most of the work in keep-

ing the body upright. The muscles should hold

it in position. In walking, keep face and chest

well over the advanced foot, and cultivate a free,

firm, easy gait, without hard or jarring move-
ments. It is impossilile to stand or breathe aright
if tlie feet are pinched. When correct posture
and breathing are interfered with, the circulation

is impeded, and deleterious substances in the

blood tend to make the complexion bad. This is

one of the many evils of tight shoes. To be well

shod has a marked influence on style. The feet

symbolize the body in their way as much as the

hands. A clever shoemaker says that in a well-

fitting shoe the human foot feels like a duck's foot

in the mud. It is held firmly in place, but no-

where compressed. Nothing can exceed the vul-

garity and hygienic wickedness of a shoe that

is manifestly too tight. For misery-producing
power, hygienically as well as spiritually speak-

ing, perhaps tight boots are without a rival.

Next to the searcli for style pure and simple as

a means of health, the care of the complexion and
the cultivation of the right kind of expression are

of great importance. 'I'he first is largely a matter

of bathing and the general hygiene of the skin,

while the second—a good expression—is best se-

cured by the constant preference of higher

thoughts over lower ones. This is the essence

of intellectual living, and is fortunately within

reach of us all.

Beauty that is lasting and really worth while, is

more or less dependent upon a good circulation
;

while a good circulation is made possible by cor-

rect pose, proper breathing, and the judicious
care of the skin, something else is necessary to

insure the normal quality and activity of the

blood. And this something consists in a combi-

nation of sunshine and exercise in the open air.

Town-dwellers have too little of these blessings,

partly from circumstances and partly from lack

of wit. Exercise is the most important natural

tonic of the body. Without it there can be no

large, compact muscular frame. It is as essential

to physical development as air is to life, and an

imiierative necessity in the maintenance of beauty.
To keep the complexion and spirits good, to pre-
serve grace, strength, and ability of motion, there

is no gymnasium so valuable as the daily round of

housework, no exercises more beneficent in their

results than sweeping, dusting, making beds,

washing dishes, and the polishing of brass and

silver. One year of such muscular effort within

doors, together with regular exercise in the open

air, will do more for a woman's complexion than

all the lotions and pomades that ever were in-

vented. Perhaps the reason why housework does

so much more for women than games, is the fact

that exercise which is immediately productive
cheers the spirit. It gives women the courage to

go on with living, and makes things seem really

worth while.

In a general way the great secrets of beauty,
and therefore of health, may be summed up as

follows: Moderation in eating and drinking;
short hours of labor and study; regularity in

exercise, relaxation, and rest; cleanliness; equa-

nimity of temper, and equality of temperature.

To be as good-looking as possilde, and to be

physically well, one must in general be happy.
And to be happy it is necessary to carry out ideas

of personal taste and preference, as many of them

as can be put into definite form without infring-

ing upon the rights of others. Happiness has a

distinct losthetic and hygienic value. In itself it

will secure perfect poise and respiration. To be

happy is a duty just as style is a duty, and both

are in great measure an affair of intellect and

management. The old order put the cart before

the horse
;

it said : "Be virtuous and you will be

happy"—a rule with many exceptions. But the

old order changeth. And the modern gospel pos-

tulates happiness and material prosperity as the

basis of morality. Other times, other manners.

The ardent pursuit of good looks sums up the

best there is in hygiene, and becomes a legitimate

and praiseworthy means of health. The world

has yet room for two or three truths, of which

not the least is the fact that the definite desire for

personal beauty—which was in the beginning, is

now, and ever shall be—constitutes in itself a per-

fectly proper and meritorious inspiration to eflort,

especially in a country where the shades of Puri-

tanism linger as a sad inheritance, and where dis-

interred Buddhism claims too often the frail neu-

rasthenic for its own.

[Original in POPULAR Sciekoe News.]

THE RATIONAL TREATMENT OF PNTiU-

MONIA.
In the February number of the Popular Sci-

ence News, page 30, is an excellent article on

the above subject. Permit me to suggest a very

sirtiple but perhaps specific remedy for pneumonia
tested in my practice for many years with uni-

formly good results, and in my own case of double

pneumouia September, 1879. The severe attack

came at miilnight, and made good progress until

the next morning at 10 o'clock. Used Faradic

current with electrodes; result, very little good.

A member of my family began treatment using

the hand as electrode, (positive) ; negative, flat

sheet metal (circular, 2^4 inches,) covered with

cotton cloth and wet in quite warm water anil

placed on fourth dorsal, the hand also w'et in

warm water and placed over the left lung. I

shall never forget the immediate sense of relief

as the thread like stream of electricity passed

through the suff'ering organ; in thirty minute-

could breathe very comfortably, and in three day-
all right. Imprudently entered the oftJce sixth

day, gave treatment, and next day after had seri-

ous attack on right side, much more severe, but

the same mode of treatment again couijuered in

four and a half days, and I was somewhat weak
but well.' No relapse on either side. Entered into

my work after one week's rest, three weeks in all,

to stay, and remain in good health yet. Next

month will close up my " fourscore." This seems

to myself and friends a remarkable case to rely on

electricity alone. I desire this treatment to be tested

in pneumonia by physicians generally, and repori

results. In general practice I never supposed

electricity to be " contraindicated "' in any case,

.!L
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acute, chronic, or so-called nervous, hence, I be-

lieve that before twenty years pass it will be re-

lied on iu all critical cases. J. F.

riiOVIUENCE, R. I.

fOriginal in PopuLAK Science News.]

A CONVENIENT FILTER.

BY WILLIS CUSIMIXGS, M. D.

I SEND a description of a portable water filter

which I have found convenient for a variety of

uses. For filtering ordinary hydrant water it is

immersed in a vessel containing the water, and

enough suction made on the tube to make a siphon

action, and, by allowing the vessel to remain un-

der the hydrant, an unlimited supply can be ob-

taiued, though of course in not a large stream.

I'or carrying in the pocket or satchel it is very

handy, as it can be used by dropping it in a spring
or other water, and by suction a fair drinking
stream can be obtained. Railroad water is noto-

riijusly bad, and as a cleanser this seems to be

perfect. Its simplicity is its chief advantage.
A rather wide mouthed bottle containing an ounce

or two is the best. A piece of glass tubing suffi-

ciently long to reach the bottom and extend to

ilie top or above about one half an inch. A piece
nl black rubber tubing such as is used on nursing
liottles is drawn over the end at the mouth of the

bottle. Absorbent cotton is then tightly packed
around the glass tube which rests on the bottom

of the bottle. Pack the bottle to the top. If de-

sired, when about half full, a layer of charcoal

can be put in and the cotton packing continued.

A small package of cotton will last a long while

for repacking as only the top layers of cotton

need be removed and replaced by new for a con-

siderable period. About two feet of rubber tubing
is all that is necessary. 'I'he variations that can

lie made are obvious. A much larger one contain-

ing cotton, gravel, and charcoal has been in use

successfully for several months. It is first of all

clean, for we can see when it becomes foul; its

portability is unquestioned, and its ease of renew-

ing is quite ajjparent.

[Specially Compiled lor Populak Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAUKIOE V. CLAKKE, M. D.

Absinth as an Intoxicant.— As commonly
met with, absinth only, contains about thirty
minims of essence of absinth to the litre, the re-

mainder consisting of alcohol together from 10 to

100 drops e.ach of the essences of anise seed and
star anise seed, corriander, fennel, peppermint,

angelica, hyssop, and melisse; and the color is

given by parsley or nettles.

-MM. Cadiac and Meumer recently undertook to

investigate the action of the various components
of absinth, in order to ascertain to which of them
its peculiarly intoxication effects were due. They
found that hyssop induces epileptiform attacks in

ten grain doses, while fennel induces visual troub-
'

les and languor. Poisonous doses of corriander

give rise to sudden an;esthesia and muscular con-

vulsions. Melisse determines a passing stimula-

i tion, followed by lassitude and tleepiness. Both
varieties of anise seed possess powerfully stimu-

lating properties, with consecutive visual troubles,
I muscular incoordination, dullness of sensation,

with abrogation of the will, and heavy sleep.

Although not, strictly speaking, poisonous,
anise seed is a violent excitant of the nerve cen-

; tres, even in the relatively small quantities con-

I

tained in the usual allowance of the liquor. If the

j

dose be increased, epileptiform attacks are in-

duced. A litre of ordinary absinth only contains

about thirty drops of the essence— a dose which,
if taken all at once, only gives rise to powerful
mental stimulation, increasing the appetite and fa-

cilitating digestion. Moreover, it leaves behind it

neither depression nor somnolence. The sum to-

tal of the effects of the blend is a sensation of

comfort and physical and mental activity, followed

by lassitude and indisposition to exertion, and in

large doses to epileptiform attacks. The authors

are disposed to treat the major part of the injurious

effects to the collateral essences, and seriously re-

commend manufacturers to discard the use of sev-

eral of these, and of anise seed in particular.

The Treatment of Whooping-cough by

Vaccination.— Dr. Cachazo noted in a case of

whooping-cough under his care that almost imme-

diately after vaccination there was a striking re-

lief in the whooping-cough, and this observa-

tion led him to test the action of the vaccine

virus in five extremely severe ca.ses of whoop-

ing-cough, and his results are published in the

Wiener Medicinische Blatter, October 16, 1890.

Of these five cases four were of such extreme

severity as to threaten life. The convulsive at-

tacks were almost continuous, and were accom-

panied by threatening suffocation from vomiting
and bleeding from the mouth and nose. Dr.

Cachazo vaccinated each of these, and, as soon

as the febrile symtoms of the vaccination com-

menced, the situation was entirely altered. Tlie

coughing almost entirely ceased, and was then

simply of a catarrhal character, and disapeared

entirely after eight or ten days. During the ex-

istence of the vaccine disease the patients were

treated with inhalations of one per cent, carbolic

acid solution, a procedure which, he thinlvs, is

warranted; on account of tlie observation of

Theile, that the microbes in this diseiise do not ex-

ist deep in the mucous membrane, but are super-

ficially located iu the mucus, so that the antisep-

tic readily reaches them and causes their death.

As regard the mode of action of the vaccine mi-

crobe, the author has very little definite to sug-

gest, lie calls attention to the two possibilities

that either the febrile symptoms iu vaccination

are due to the distribution through the body of

the vaccine microbes, or that the action of these

microbes terminates in the development of certain

products which themselves produce the character-

istic effects of vaccination. But as to how the

whooping-cough is afiected he has nothing to sug-

gest.— Ther. Gazette.

New Mode of Exhibiting Sulphonal.— Just

before retiring the sulphoiuil powder should be

well stirred in a glass two-thirds full of boiling
water (about six fluid ounces) until entirely dis-

solved. The water must be boUing, and to insure

that it is at the boiling poiut when brought in con-

tact with the sulphonal, it had better be heated on

the spot. It can be boiled in a tin cup over the

gas or over a spirit-lamp. After the sulphonal
has entered into solution, which will occur in a

moment or two if it be well stirred, cold water

may be very cautiously added to reduce the liquid

to a drinkable temperature, which, if the patient is

accustomed to taking hot fluids, will be one not

sullicient to cause the slightest precipitation of

the drug; or the hot solution of sulphonal may
be permitted to cool to this temperature, the cool-

ing process being facilitated by the continued

stirring. To Insure success the sulphonal must be

taken wholly dissolved, and the hotter the solution

is drunk the better. It is surprising to one ac-

customed to prescribing this hypnotic in suspen-

sion several hours before bedtime, to allow for

what has I)een called the period of therapeutic incu-

bation, to note the prompt and satisfactory result

of this simple manoeuvre. The hot solution dilates

the gastric vessels and stimulates them to rapid

absorption, so that diffusion t.akes place from the

stomach probably before slight or any precipita-
tion of the drug occurs

; entirely unlike the result

that follows when the sulphonal is ingested in a

state of simple suspension. In the latter case gas-
tric absorption can scarcely occur, and liours are

perhaps consumed before the whole .amount taken

enters the blood. The period of therapeutic incu-

bation is practically done away with. Sleep re-

sults in most cases in a very few moments, and
seems to be more profound and dreamless than
that from a larger dose taken in the ordinary way,
and the annoying condition of drowsiness usually

present on the subsequent day is scarcely felt if

the dose be properly graduated. The hot solution,
which has a slightly unpleasant taste from the

dissolved sulphonal, may be rendered decidedly
palatable by the addition of a tablespoonful of some
such liqueur as creme de menthe ("green mint,")

which, apart from its efficiency in this direction,
will probably tend to promote still more rapid ab-

sorption of the drug. To obtain an immediate
and altogether satisfactory result from this

method it is desirable that the stomach be empty,
or at least comparatively free from food so that

precipitation be not favored and absorption de-

layed by the entanglement of particles of sulpho-
nal and undigested food, but as it is unnecessary
to take the dose until the retiring hour there will

usually be no difficulty from this.— Med. News.

Reunion of Cut-off Tongue.— Dr. N. C. Da-

vis, of Good ITiuuder, Minnesota, was summoned
to see a boy seven years of age who had been
kicked by a horse on the right cheek, breaking off

the first bicuspid tooth. The tongue was cut en-

tirely oft" at the junction of the tip with the base,
or the posterior portion of the frenum lingua;,
with the exception of a few fibers of the tongue
and mucus membrane on the right side. \Vhen
Dr. Davis ari-ived the end of the tongue was pro-

truding from the mouth. The hemorrhage was
controlled by a dilute solution of persulphate of

iron. Dr. Davis drew the base of the tongue for-

ward with a tenaculum. Then the apex was

l)rought into apposition with the base, and secured

by five silk ligatures above ou the dorsum and
seven below. The boy stood the operation well,
and the hemorrage was trivial. The balance of
the treatment consisted in syringing out the mouth
twice daily with a solution of boracic acid and

putting patient upon a liquid diet. The tongue
healed nicely, with the exception of a small por-
tion on the left side, which was nearly replaced

l)y granulation. The doctor discharged the pa-
tient in about three weeks, with the tongue full

length and articulation good.— Northwestern Med-
ical Journal.

FoiiEiGN Body in the Okbit for Forty-six
Years.— A man aged 52 years applied for treat-

ment of an ulcer of the cornea. This was due to

exposure from retraction of upper lid by cicatrix

to roof of orbit in the center of which was a sinus.

At the outer margin of the orbit was the scar of a

wound made by falling on a knife blade when six

years of age. The only trouble experienced since

was a purulent discharge. Explorations revealed

the corroded remains of the blade nine-sixteenths

inch long, seven-sixteenths inch broad at one end,
and five-sixteenths inch at the other, lying partly
in the orbit and partly in the frontal sinus. A
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quantity of rust aud pieces of rough bone were re-

moved when the sinus healed perfectly.
— Lancet.

A Simple Method op Removing a Xeedle.—
Dr. Charles Steele, of Clifton, mentions in the

British Medical Journal., tlie case of a young girl

who got a needle in her heel, and as it broke it

could not be extracted. He directed her to wear
a large thick corn-plaster round the spot with a

little wet cotton-wool in the center, and to tread

freely on the heel. Withiu a week afterwards the

needle protruded, and was easily withdrawn.

In the Treatment of Colles" Fuactuue, I

lay great stress on not confining the lingers in a

bandage. The fingers should be left free so

that the tendons can play in their sheaths and

the little joints remain flexible. If tlie joiut of

any aged person be confined for a certain length
of time— even though it be not injured

— the joiut

thus confined will become stifi'. The fold of the

capsular ligament will have assumed such a

strained position that as soon as the patient

makes an attempt to move his joint the very act

will elicit pain.
— Gerster.

A Case of Abnokmal Position op the
Heart.— In Lyon County, Kansas, lives L. Win-

ter, age ten years, general health good, and fairly

developed. His heart is nearly normal in size,

sounds, rhythm, etc., except a slight increase in

the volume of sound. The apex beat is very dis-

tinct, and situated between the sixth and seventh

ribs, and one and a half inches directly below the

right nipple. The radial pulse is 84 and quite

strong. The chest wall over the natural location

of the heart is markedly depressed, and is free

from any heart sounds, except a slight transmis-

sion from the other side.

The boy is well and active, no dyspnoea or other

symtoms of an imperfect heart. The family his-

tory is one of imperfect development. One sister

has cleft palate, also three or four aunts and un-

cles have had cleft palate or hare-lips.
— Kansas

City Med. Index.

Pear op Disease a Prevention of Mortal-
ity.— Dr. R. G. Eccles, iu the Popular Science

Monthly, says no one fails to send for a ph3'sician

in typhus, yet only six persons in a million die of

this disease since eftbrts were made to suppress it.

Four hundred and twenty-eight in a million die of

whooping-cough because it seldom friglitens pa-

tients, and neighborly old ladies of both sexes give
advice. Three hundred and forty-one iu a million

die of measles because it so friglitens as to induce

the friends to send for a doctor. Two himdred

and twenty-two in a million die of scarlet fever,

because medical advice is sought sooner and more

implicitly obeyed. One hundred and sixty-eight
in a million die of diphtheria, because it frightens
more than most other diseases, and induces people
to send for a doctor quickly. Thus we may class

diseases as more or less fatal as people are afraid

of them and seek proper advice to both prevent
and cure.

Bromide of Ethyl as an Ana;sthetic.—A
series of recent publications demonstrate the value

of bromide of ethyl as an an;csthetic in minor sur-

gery. M. I^eon Szuman, of Thorn, {Therapeutische

Monatsheft), confirms the observation of MM. Asch
and Pauschingert, (Circular of December, 1888),

made in the use of this drug in minor operations

and in practical obstetrics. He recommends the

use of a mask such as is used in chloroform anaes-

thesia, and to pour upon the mask from five to six

drachms. • The effect is rapid and satisfactory for

minor operations, but, in capital surgerj' >I. Szu-

man advises against its use.

M. Gilles (Deutsch Monat. fur Zahnheitkunde)
has used it in more than 450 cases for the extrac-

tion of teeth, and commends its employment as

being prompt in action and free from danger It

properly used.

M. Szumau and M. Gilles both agree that for

complete anjesthesia it should not be used drop by
drop, but that the mask should be wet with it and

placed over the nose and mouth, since the simulta-

neous inhalation of air diminishes -the anaesthetic

effects. The quantity used for complete auiesthe-

sia is commonly about three to four drachms. The
effect is complete in from one to one aud a half

minutes, and iu children in one-fourth minute.

No untoward symptom was noticed duilng its

use.—Repertoire de Therapeutique.

MEDICAL MISCELLANY.
A Large Fee.—Professor Grube, of Charkow,

has received a fee of .5,000 roubles ( nearly $4,000.) ,

besides traveling expeuses, for an operation which

he performed on a rich tish-mouger of' Astrakhan.

Dr. Grube was in Astrakhan one day and one

night.

Eczema from the Virginia Creeper.—The
Lantet ( London) relates a number of unmistakable

cases of eczema produced from gathering leaves

of the Virginia creeper. The effect, rash, heat,
and irritation of the skin, is the same as that

caused by ivy and dogwood on some persons.

A Mohammedan Female Physician.— Dr.

Razie Koutlairoft-IIanum, a young Mohammedan
woman, who was born in the Crimea, recently

passed a creditable examination as physician and

surgeon at Odessa, aud now enjoys the distinction

of being the first woman of her creed to engage in

the practice of medicine as understood by western

nations.

The Lady and the Sign.—Some unusual inci-

dents in connection with doctors' signs are

reported from Chicago by the North American
Practitioner :

" A physician of the feminine gender
caused her sign to be stolen lately and then offered

a reward of $500 through the daily press tor its

return. The sign is said to be worth about $1.74,

hence there must be .§498.26 of advertising in the

affair."

An Eye to Business.—A certain doctor, who
was noted for a keen eye to business, was driving

along the street of a country town, when his horse

tookfright and ran away. He was thrown violently
out of his trap aud rendered senseless. Presently
he recovered a little from his unconsciousness,

and, noticing the crowd which had gathered about

him, asked, "What's the matter, gentlemen? Any-
body hurt? I am Dr. B . Can I be of any ser-

vice?''

Poisoning in India.—The following cheerful

notice has been issued by the Bengal police, warn-

ing passengers on the Eastern Bengal Railwaj' :

"
Passengers are hereby cautioned against taking

anything to eat or drink from unknown persons,
as there are many who live by poisoning travellers.

They first of all court acquaintance with passengers
in a sarai or some other place, and then gain their

confidence on the plea of being fellow-travellers

going to the same place. When they reach a place
convenient for the pui-pose, they poison the water

or food of the passengers, who become insensible,
ami then they decami) with all their property.

Tliey also, at times, poison the' passenger's water

when being drawn out of wells, or sweetmeats

brought from the bazaar, or food when being
cooked."
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" Take away the sword. States can be saved without It,

bring the pen," but always the ESTEKJBROOK Pen. They
are made in every style to suit every hand.
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It is not yet too late to order an Artificial Ice Machine
from David Boyle, of Chicago, for use during the coming
summer. He has unequalled facilities for promptly filling

all orders.

Physicians are Invited to correspond with the C. H.

Phillips Chemical Co., of New York, in regard to their

medicinal specialties, which have stood the test of time and
are now regularly prescribed by many of the most eminent •

members of the profession. Their preparations are in no
sense "patent medicines," but are standard remedial agents
of known composition.

At the recent meeting of the Massachusetts Pharmaceu-

tical Association, Frothingham's Excelsior Aperient '

was referred to. In a debate on patent medicines, as an

illustration of a proprietary article that was free from the
'

objections usually urged against tliis class of remedies, and ;

which could be safely recommended by both physicians

and druggists. If your druggist does not have it in stock, ;

send fifty cents for a bottle and receive it by express, pre.

paid. S. C. Bassett, Haverhill, Mass.

Dr. Wm. Alex. Greene, Macon, Ga., writes :
" I cheer- J

fully state that I have tested the virtues and efliclency ot]
CoLDEN's Liquid Beef Tonic in my private practice, la 1

cases of general debility, weakness, depression, dyspepsiajj
loss of ajipetite, and nervous afflictions when medicine h»

proved more than useless. I have found it the best remedj
I ever used in chronic alcoholism, when the stomach

always irritable, aud food is required to nourish and Inv

orate the drooping strength and nervous depression, all

appeasing the thirst for more alcohol."
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A NEW THEORY OF THE GREA T PYRAMID.
There has always been more or less mystery

surrounding the origin and purpose of the pyra-
mids of Egypt, which is iu no ways lessened when
the peculiar arrangement of their interior cham-
bers and passages is studied. That their ulti-

mate use was for the l)urial place of some ancient

Egyptian monarchs seems to be beyond question,
but that this may have been combined with other

uses seems equally probable.. The dimensions
and angles of the largest, known as the pyramid
Of Cheops, have been a fruitful source of specula-
tion to philosophical and religious cranks, and
countless theories have been advanced to explain
I lie esoteric and mystical relations of the measure-
ments of the various chambers, all of which are

too preposterous for a momenfs consideration.

One of these enthusiasts, for instance, claims that

in the external and internal dimensions of the

pyramid a complete system of prophecy may be

detected, leading up to the final destruction of the

world and the last judgment,—and this without

any reliable knowledge whatever of the standard
of measurement used by the ancients in the con-

struction of these structures.

Leaving these vagaries of a disordered imagin.a-

tion, we may turn to certain facts which indicate,
at least, that the builders of the pyramid of Che-

ops were possessed of a certain amount of astro-

nomical knowledge. In Fig. 1 a vertical section

of the pyramid in a north abd south direction is

given. From the entrance at C a passage leads to

a chamber (A) excavated in the rock underneath.

The sides of the pyramid exactly face the four

cardinal points of the compass, and an observer

^
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AERIAL SPIDERS.

Not content with living upon the earth, as their

structure especially fits them to do, the family of

spiders seeks also to conquer both the air and

water. The peculiar aquatic spiders wliich spin
their webs at the bottom of bodies of water have

already been described in this paper, (December,

1890) ;
and in a recent number of La Nature we

find an interesting description from the pen of

Dr. H. de Vauigny, of the aerial, or balloon spi-

ders, which, spinning their web in a tassel, or

balloon of fibers, rise into the air, and are some-

times wafted immense distances by the wind,
much as the seeds of dandelions or thistles are

scattered over the land l)y the feathery plumes
with which they are provided.

The studies of careful observers have shown the

way in which these little balloons are made. The

spider climbs to the top of a shrub or some other

elevated position, to avoid collision with surround-

ing objects, and spins a thread, which, as jt is

formed, rises into the air, probably lifted up by
the current of heated iiir ascending from the

ground. After the first thread readies the length
of a foot or two, the spider cuts it oflT, and, at-

taching it to some neighboring object, proceeds to

spin another. The process is repeated until .a

shadow of a passing cloud, or the cutting off of

the sun's rays by an artificial screen, causes the

threads to droop and collapse.

A remarkable ol)servation upon these spiders
has been reported by M. Garry, of Valence, France,
who states that he found one of them spinning her

web into the form of two little hemispherical

cups, or miniature hot-air balloons. They were

connected together by separate threads, and the

spider could pass freely from one to the other

while en voyage. M. Garry believes that in this

way the spider was able, in a small degree, to

change the direction of her motion through the

air, the same as with the gas balloons constructed

by human beings, which can sometimes be steered

in a course slightly varying from that of the pre-

vailing wind.

This remarkable instinct of the spiders, which
causes them to make such extended aerial jour-

neys, is undoubtedly of great advantage to them
in the struggle for existence, and not only tends

to spread the species over wide areas of country,
but furnishes a quick and cfisy means of emigrat-

ing in times of scarcity of food to new localities

where food may be more plentiful and spiders less

abundant. How the instinct of aerial emigration
was first developed, or under what circumstances

the first spider took her flight, is one of those

mysteries which are beyond our present knowl-

edge. The line dividing instinct from reason is a

very indefinite one, and it is impossible to say
where one ends and the other begins, or, in fact,

to satisfactorily define at all the difference Im-

tween the two manifestations of the animal intel-

lect. It is not probable that the spider spins her

threads and constructs her balloon by the opera-
tion of the same mental processes that a man uses

in constructing his larger aud more perfect aerial

vehicles, but the exact way in which they differ is

something that is left for future students of biol-

ogy to discover.

-«»-

At the right, a spider spinning tlie threads to form the
balloon. At the left, a spider with balloon completed and
floating through the air. At the top, a tuft of threads left

by a spider after the completion of the jonrney.

sufficient number have been formed to give suffi-

cient buoyancy to carry the spider on her pro-

posed journey; when, gathering them together,
she lets go, and is wafted by the currents of air

for many miles. These flying spiders have been

observed at a height of 2,000 feet, and it is be-

lieved that their journeys often exceed one hun-
dred miles.

The cause of the buoyancy of these little spider-
web balloons' is not thoroughly understood. Ap-
parently the separate threads are charged with

electricity as soon as formed, and thus repel each

other, to form a light, bulky plume, instead of

adhering together in a heavy mass. Their buoy-
ancy is most probably due to the currents of

heated air which surround them, and, in fact, the

fibers themselves would become sufficiently heated

by the sun's rays to warm the surrounding air

and create an ascending current. It has been

noticed that the spiders only take their aerial

journeys on bright, sunnv davs. and that the

[Original in POPULAR Science News.J

FORMS OF BEAUTY— SUBMERSION FIG-
URES.

BY E. RATTENBURY HODGES.

People widely differ with regard to theological
and political forms, but all agree in their admira-

tion of the shapes and hues which Nature gives.

Even in a falling drop there is more of wonder
and beauty than most persons imagine. When
we for the first time see the phenomena referred

to, Shakespeare's familiar lines,

" Tliere are more things in heaven and earth

Than are dreamt of in our philosopliy,**

come to us with added emphasis.
Let us make a brief study of a falling drop. If

we fill a clear glass vessel with ordinary drinking

water, and allow this to settle for about ten min-

utes, then deliver to the surface or let fall from
an inch or so above that surface, some colored

fluid,
—such as blue or, best of all, magenta ink,

or a clear solution of cochineal,
—we shall note

that the drop not only descends, but as it sinks

becomes flattened laterally, imd then changes into

a beautiful rolling ring. Presently its downward
course almost ceases; the ring then becomes

somewhat vertically flattened and wavy in out-

line
; the flner portions of coloring matter stream

upwards, while the denser accumulate along the

lower edge of the ring. In another moment this

heavier matter is drawn to three or four points ;

at each of these a fine tube .with a thickened, and

at first trumpet-shaped mouth, is let down ;
the

thickened end of each tube then gets wavy like

the original ring, and sends dpwn smaller stream-

lO
m(0,
Mr

ers, each of which displays ringed edges like the

secondary rings. One might roughly compare
these curious changes to an umbrella (without
the stick) opening, and then from each of its

points sending down a cord, out of the end of

which grows another expanding umbrella, until

we get a whole series of secondary and tertiary

umbrellas, each set being smaller and more deli-

cate than the preceding series. In some cases,

however, the heavier portions of coloring matter

collect at four, six, seven, or even eight points of

the ring, bending it upwards in as many curved

lines and letting drop as many rings, each of

which becomes the seat ,of manufacture of two
;

and in this polypus method of division and sul)-

division the coloring matter gets diffused through-
out the water or other fluid.

So much for a general description of what takes

place under the above conditions. It is now only

necessary to remark before going further that

very homely apparatus will suffice for the pro-
duction of these "submersion figures," as Charles

Tomlinson, F. R. S., their discoverer, has named
them. A few tall and clear glass jars (such as

some confectioners use), two or three glass tubes

(eight or ten inches long, and drawn out at one

end to a jet, with an opening about one-eighth of

an inch in diameter), and various inks and oils;

these are all the essentials for an ordinary experi-

menter.

There is a close analogy
between the formation of

smoke rings,or those formed

sometimes in still air by a

steam puff from a railroad

engine, and these liquid pri-

mary rings. (See Fig. 1.)

In the case of a ring of

smoke, the forces are pre-

cisely the same, only gravity
causes it to ascend and fric-

tion hinders the ascent.
" The ring of smoke or

liquid acts as if rolling up
or down the inside of a hol-

low cone, and the direction

of rotation of the particles

will be found according to

this view." In both cases

the tendency of the ring in

constantly to enlarge by

difi'usion, and the rate at

which it does enlarge is reg-

ulated by the resistance of

the air or liquid column.

""
*\ 1 1 1 ^^ '^^ '"'''y '"^ surmised, the re-

V^wi^vJ^ sistance of the liquid col-

umn is greater than that of

an air column, and consequently liquid rings do

not expand much, while those of vapor or smoke

expand greatly.

But to return to the " submersion figures." If

a strong solution of common salt be colored and

then passed through a paper filter, as it falls drop

by drop into clear water which has well settled, a

ring is formed whose outer surface is seen rollin;,'

towards its inner vertical axis. While such rings

are falling, sometimes one will overtake its prede-

cessor, shoot through it, and then spread out

beneath it without disturbing it. In Fig. 2, a, h,

c, d, is illustoited the several stages of change

which a drop of cochineal undergoes in falling

through a dilute solution of silum water. A stron<r

solution of permanganate of pot.ash (Condy's flu-

id) yields some exceedingly fine figures. Some

colored substances, especially the aniline dyes,

serve well to illustrate these beautiful changes of

Jigl
A'

/

-rt-ns

fnu,..^:
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form. Aniline red or magenta (a derivative of

rosaniline) gives a very well defined figure. (See

Fig. 3.) A solution of fluoresceine, as it is com-

monly termed, gives a truly splendid submersion

figure. In each of these cases the phenomena of

fluorescence which these substances exhibit—t. e.,

a color which may be described as an apple-green,

glow—greatly heightens the effect of the experi-

ments. But here it is necessary to say that only
on a bright, sunny day can the latter effects be

best seen, although, of course, the lime light, the

electric light, or that obtained by burning a piece

of magnesium wire are for this purpose good sub-

stitutes for daylight.

STecessarily, for each experiment with color

matters, a fresh column of water would be re-

quired, whether varied by the presence of a chem-

ical salt in solution or otherwise. If, instead of

coloring bodies, liquids are used for these experi-

ments,—such as the essential oils (i. e., lavender.

ilove, coriander, bergamot, etc.),—and in place of

k water column any of the following fluids : ben-

ol, naphtha, methylated spirit, common kerosene

etc., a great variety of submersion figures

nay be obtained. Some of these are of extraordi-

»ry beauty; moreover, it is a beauty strictly
aracteristic of the substances so used. The

Bost remarkable of any is one which, when fully

eveloped, displays an architectural symmetry
aite surprising. A drop of common fusel oil (or

amyl alcohol, as chemists term it) in its descent

through a column of kerosene oil produces this

eftect. Moreover, the duration of the figure is

considerable, notwithstanding its delicate and

gauze-like texture. (See Fig. 4, a, 6, c, d.) The

common and not refined kerosene oil must be used

to ensure success with this experiment. This

class of figures varies greatly with considerable

changes of temperature, and not only with sub-

stances which require to be melted, but with oils

which are fluid at ordinary temperatures.

A little sketch of the history of the subject is

here necessary. As the result of his researches.

Prof. W. B. Rogers contributed a paper to the

American Journal of Science, in 1858, entitled,

"On the Formation of Rotation Rings by Air and

Liquids under Conditions of Discharge." About

four years later Professor Tomlinson, in England,
made an independent series of observations on

these fluid rolling rings and their allied phenom-
ena. In the case of the liquid ring he concluded

that the forces are (1) difl'usion, which forms the

ring, and (2) gravity, which causes it to sink.

The resistance is due to friction retarding (1) the

descent of the ring and (2) its dUSision. In the

case of a ring of smoke or other vapor tlie forces

are precisely the same, only gravity causes it to

ascend and friction retards the ascent. Most

attention has been given to the subject by Tom-
linson and Deacon. While the former regards
the fully developed figures

— which he terms

"submergence cohesion figures"—as due to dif-

fusion, the latter is of the same opinion as Pro-

fessor Roberts, viz., that they are true cases* of

vortex motion, not from diftusion, but from the

ordinary motion which follows the Impact of two

bodies. By way of illustration he refers to the

cold metal ring formed round the top of a smith's

chisel by long continued hammering. Moreover,

he thinks, though it may modify and thus in one

sense be said to create these phenomena, yet diffu-

sion is the cause of their destruction.

Lastly, as to the utility of submersion figures.

In this intensely practical age, when persons meet

with scientific novelties they are apt to ask, "Of
what use are these?" In view of the fact that

each'liquid or set of liquids above named, and

many more which have not been mentioned, fur-

nishes its own characteristic figure, Professor

Tomlinson considers they are capable of serving
for purposes of "

rough qualitative analysis."

Those who care to pursue the subject system-

atically and exhaustively
—if we may apply the

latter term to any branch of scientific investiga-

tion—are referred to Tomlinson's contribution to

the Philosophical Magazine for June, 1864, entitled,
" On a New Variety of Cohesion Figures." Not
less full of interest and value are the numerous

papers on kindred subjects published by this dis-

tinguished scientist, whose years are now four-

score, the friend of Faraday and other world-

renowned students of Nature.

<>

SPECTRUM OF THE SUN AND ELEMENTS.
The Johns Hopkins University Circular, No. 85,

issued in February, contains Professor Rowland's

report of progress in spectrum work. The spectra

of all known elements, with the exception of a

few gaseous ones, or those too rare to be yet ob-

tained, have been photographed in connection

with the solar spectrum, from the extreme ultra-

violet down to the D line, and eye observations

have been made on many to the limit of the solar

spectrum. A table of standard wave lengths of

the impurities in the carbon poles extending to

wave length 2,000 has been constructed to meas-

ure wave lengths beyond the limits of the solar

spectrum. In addition to this, maps of the spec-

tra of some of the elements have been drawn up
on a large scale, ready for publication, and the

greater part of the lines in the map of the solar

spectrum have been identified. The following

rough table of the solar elements has been con-

structed entirely according to Professor Row-
land's own observations, although, of course,

most of them have been given by others :

ELEMENTS IN THE SON, ARRANGED ACCORDING TO
INTENSITY AND THE NUMBER OF LINKS IN THE
SOLAR SPECTRUM.

According to intensity. According to number.

Calcium
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some good reason generally appears for their

absence from the solar spectrum. Of course there

is but little evidence of tlieir absence from the

sun itself; were the whole earth heated to tlie

temperature of the sun, its spectrum would pro-

bably resemble that of the sun very closely."

The powerful instrument used at Baltimore for

photographing spectra, and the measuring engine
constructed to fit the photographs so that its

readings give the wave lengths of lines directly

within 1-100 of a division on Angstrom's scale,

give the foregoing results a weight superior to

many others published.— (
CHISELLING GUN COTTON.

Gun cotton, said Professor Munroe, in begin-

ning his lecture on that explosive, at the Lowell

Institute, recently, is pure cotton dipped in a

mixture of pure nitric and sulphuric acids. In

seeking a method by which these ingredients

might be obtained absolutely pure and the cotton

thoroughly treated with the acids, many years
have been spent and serious accidents have oc-

curred.

According to the Boston Journal of Commerce,
the lecturer traced the experiments with the ex-

plosive from its discovery, in 1832, up to the pres-

ent time, and spoke of several of the most fatal

explosions which attended the experimental stage.

After experiments by Professor Hill, of the United

States torpedo station, gun cotton was adopted as

an explosive for use in the navy in 1884. In pre-

paring it for this service the gun cotton is, l)y

successive pressings in hydraulic presses, the last

of which has a pressure of 6,800 pounds to the

square inch, made into little blocks measuring
iYi inches each way. It now contains from 10 to

16 per cent, of water, but when Issued to the ser-

vice contains 35 per cent. Before being made up
into blocks it is carefully tested.

Professor Munroe declared that gun cotton, cor-

rectly prepared and handled according to direc-

tions, was the safest of the explosives to use. It

was dangerous only when the materials had not

t)cen thoroughly purified, or the union of acid and

cotton incomplete. In proof of what could be

done with it, a picture was thrown upon the

screen showing tlie workman cutting it with

chisel, jig saw, and lathe to fit it into a shell.

Another illustration was the extinguishing of a

block that was burning by pouring water upon
it. Two thousand pounds of it had been burned

in a bonfire without an explosion.

One volume of the explosive gives 829 of the

gas, and the pressure developed by combustion is

eighty-one tons to the square inch, and by detona-

tion 157.5 tons, the latter being in contact, how-

ever. The eftect of the explosion of one particle

on another is so rapid that it would take only one

second for it to pass through 19,000 feet of the

explosive.
It was shown by the stereopticon that the let-

ters U. S. N., with the date of manufacture, that

are on the bottom of each block, are impressed

upon an iron plate upon which the gun cotton

may be exploded. It is a curious fact that, if the

marks on the block are in relief, the reproduction

on the iron will be raised, and, if cut in, there will

be an indentation on the plate. Professor Mun-
roe's theory is that when the letters are cut into

the explosive, the gases generated in the indenta-

tions are hurled from them as a projectile from a

gun. If a leaf or a delicate piece of lace be laid

between the gun cotton and the iron, its impress
will be left in all the perfection of outline of the

original, though the article itself is absolutely
annihilated.

ALLOTROPIC FORMS OF METALS.

In connection with Mr. Carey Lea's remarkable

discoveries of the allotropic forms of silver, the

different forms of other metals, as described by
Mr. W. C. Roberts-Austen in the Engineer, are

worthy of notice. He remarks that the impor-

tance of the isomeric and allotropic states has

been much neglected in the case of metals. Joule

and Lyon Playfair showed, in 1846, that metals in

different allotropic states possess difl'erent atomic

volumes ; and Matthiessen, in 1860, was led to the

view that in certain cases where metals are al-

loyed they pass into allotropic states, probably
the most important generalization which has yet

been made in connection with the molecular con-

stitution of alloys. Instances of allotropy in pure

metals are : Bolley's lead, which oxidizes readily

in air; Schutzenberger's copper; Fritsche's tin,

which falls to powder when exposed to excep-

tionally cold weather ; Gore's antimony ;
Graham's

palladium and allotropic nickel. Joule has also

proved that, when iron is released from its amal-

gam by distilling away the meicury, the metallic

iron takes fire on exposure to the air, and is there-

fore clearly different from ordinary iron.

[Practical Confectioner.]

SELECTED EECIPES.

Orange Puffs.—Grate the rind of four oranges,

add two pounds of sifted sugar, pound together,

and make it into a stiff' paste with butter and the

juice of the oranges ;
roll it and cut it into shapes,

and bake in a cool oven. Serve piled upon a dish,

with sifted sugar over.

Onions a la Don Carlos.—Take a Spanish
onion and cut a thick slice from the root end, and

place it in boiling water and parboil it; then

throw it into (fold water, dry it, scoop out the

inside, and fill it with a mixture of pork sausage
meat and mashed potatoes in equal parts, mixed

together with the yolk of an egg. Have ready a

small piece of boiled ham and place under the

onions, add a good brown gravy, stir them

quickly, and serve hot.

Shrimp Cutlets.—Wash and pick a pint of

shrimps, and chop them with a silver knife. Put

on half a pint of milk to boil. Rub together a

large tablespoonful of butter, three ditto of flour,

stir till the boiling milk forms a thick paste, add

the yolks of two eggs ;
cook a moment, take from

the fire, add the shrimps, a little salt and cayenne,
and ten drops of onion juice; stand away to cool.

When cold, form into cutlets, dip in egg and

bread crumbs, and iry. Serve with cream sauce.

Tomato Lyonnaise.—Peel and cut into small

pieces half a dozen good-sized tomatoes. Slice

four onions. Fry the latter in a pan with butter

until they begin to change color, stirring fre-

quently to prevent scorching. When they become

yellowish, pour on the tomatoes, juice and all,

season with salt and pepper, and cook for twenty

minutes, keeping them well stirred. Add a cup-
ful of good gravy and a tablespoonful of minced

parsley, and simmer for five minutes more. If

too thin, thicken with a little flour wetted with

cold gravy.

NouKLA Pudding.—Take two ounces of butter

and mix in one and a half ounces of flour; put
them into a stew-pan and mix till smooth, add

half a pint of milk, and cook over the fire till it

becomes thickish; remove from the fire and mix
in two ounces of grated Parmesan ;

then add two

eggs, working them in one at the time, and 'some

salt. Put a stew-pan on the fire with one quart
of milk; boil it up and put in the above mixture

in lumps the size of a cob-nut ; put these noukles

at the bottom of a tart dish, and cover with a pint

and a half of Parmesan sauce, using the milk in

which the noukles were poached. The sauce must

not be too thick. Put in the oven and bake grad-

ually for half an hour.

Princess Potatoes.— Boil the potatoes and

steam them dry as possible ; pass them through a

wire sieve, and mix with them one and a half

ounces of butter, a yolk and a half of eggs, one

ounce of grated Parmesan cheese, a pinch of salt,

and a little cayenne pepper. These ingredients

must be added to each pound of potatoes. Mix

all. together, and when cold roll the mixtnre into

little rolls, using a little flour while doing so to

prevent the mixture sticking. The rolls should

be an inch and a half long and an inch in diam-

eter. Now place them on buttered baking tins,

brush them over with a whole beaten-up egg, and

bake them until they are of a nice pale color.

When dished up, pour a little warm butter over

them, and sprinkle them with finely-chopped dried

parsley.
^*^

LABORATORY NOTES.

To Deodorize Bottles that have contained

benzin, benzene, thymol, naphthol, and other sim-

ilar strong-smelling substances, a simple and ef-

fectual plan is to pour into each a small portion

of a mixture of sulphuric and nitric acids, and

allow it to flow over all parts of the interior.

After it has been left for about an hour in the

bottles, which are occasionally taken up and

turned about so that all parts Of the internal sur-

face are attacked by the acid, it will be found

that a good rinsing with plain water will leave

them as good as new.

A Substitute for Starch-Paper.—A wi-iter

in the Chemical News says :

" While analyzing

qualitatively a mixture containing iodides and

bromides the other day, it occurred to me, as my
starched paper was gone, and I was disinclined to

"break oft' my work to make more, that I might
find an efficient substitute in ordinary white writ-

ing-paper. I tried this after moistening with

water, and found to my delight that it did as well

as the best starch-paper that ever was prepared ;

and why not, seeing that in the process of manu-

facture, writing-paper
—

or, indeed, any common

paper— is finished with size which contains a

notable quantity of starch?"

Label Varnish.—Among the numerous form-

ula; for this article, the following is deserving of

a high place : Reduce 6 parts of African copal to

fine powder, and mix with it an equal weight of

powdered glass; place the mixture in a bottle

capable of holding 50 parts, and add 1% parts ol

camphor and 25 parts of ether. Allow to digest

during a month with occasional agitation. Tlien

add 6 parts of absolute alcohol, shake well, and

set aside for a fortnight ; pour off" the clear super-

natant varnish for use. Paper to which this

preparation is to be applied should be first coated

with a solution of isinglass in a mixture of spirit

and water (1 : 3, respectively).

An Improved Meltinc^point Apparatus has

been devised, consisting of a two-necked bottle

containing mercury, which can be heated in an

air-bath. Tlirough one of the openings a ther-

mometer passes, and also a wire from a voltaic

cell. Through the other passes the drawn-out

end of a glass funnel. The substance to be ex-

perimented upon is placed in this funnel in the

fused state, and allowed to solidify. The space

above it is then filled with mercury and the fun-

nel is introduced in the bottle. The second wire
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from the battery connects, through a vibrating

bell, with the mercury in the funnel. Upon rais-

ing the temperature of the bottle to the fusing-

poiut of the substance, contact is established

l)etween the two portions of mercury, and the

Ix^ll is made to ring. The temperature of the

mercury in the bottle in then noted.

To Weld Metals to Gla.ss.—M. Cailletet has

fommunieated to the Societe de Physique a method
of welding glass and porcelain with metals, which

may prove extremely useful for instruments of

research, or for any metallic fitting, such as taps,

communicating tubes, conducting wires, etc., so

as to avoid all leakage even under high pressures.
The process of welding is of the simplest. A
portion of the tube that is to be welded is covered
with a very thiu coat of platinum. To obtain this

deposit, it is sufficient to paint, by the means of a

small brush, the slightly warmed glass with com-

pletely neutral chloride of platinum, mixed with
essential oil of camomile. The essence is made to

ivaporate slowly, and when the white and colored

vapors have ceased to be given off, the tempera-
ture is raised to dull red heat, and the platinum
l)i'ing reduced covers the glass tube with a bril-

liaut metallic coating. Connecting the tube thus

metallically coated to the negative pole of a bat-

u:vy of suitable energy, it is placed in a bath of

sulphate of copper. A ring of copper is deposited

upon tlie platinum, and strongly adheres thereto

if the operation has been properly carried out.

SCIEXTIFIC BREVITIES.
Parasitical Plants.—Chatin has proved that

:i parasite growing on plants of the Stryehnos ge-
nus contains neither strychnine nor brucine. The
mistletoe growing upon the oak does not contain

the blue tannin of the latter, but exclusively a

green tannin. In like manner other parasites are
sliovvn not to absorb the peculiar principles of

their hosts.

Uses of Selenium.—Up to the present time

very little use has been made of the remarkable

property of selenium in changing its electrical

(finductivity upon exposure to light. At a recent

iiHicting of the Physical Society, Mr. Shelford
Uidwell read a very interesting paper on selenium,
ufid exhibited a selenium cell controlling an elec-

I lical relay which could be adapted to a variety of

purposes. In one arrangement it was made to

work an automatic watch-light, turning on a little

lamp on the approach of darkness, and extin-

guishing it again at dawn of day. By another

arrangement the cell could be used to give notice
if a railway signal light or a ship's side lantern
sliould happen to go out.

Ocean Temperatures were the subject of dis-

cussion at a late meeting of the Geographical So-

ciety in London, says the Engineering News. Dr.

Buchan, who has been for years investigating the

meteorological aspects of the "Challenger" expedi-
tion, reported upon this subject. In the expedition
mentioned, hourly or two hourly observations were
taken of the atmosphere and surface temperatures ;

and other observations were made of sea tempera-
tures at various depths. The result shows that
the diurnal range of temperature at the surface of
the open sea is a little less than 1° F.

; while the

temperature of the air over the sea was about
three times greater than that of the water sur-

face, with greater diurnal variations. As to

thunder-storms, it was found that on land the
maximum number occurred at mid-afternoon,
when the air temperature was highest. On the

open sea 70 per cent, of these storms occurred
wheu the temperature was lowest.

©he (Dut-©oop ^orld.

Edited by HABLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

The importance and the duty of supporting our

official paper, to which reference was made last

month, cannot be urged too often or too strongly.
The Association is bound to furnish three hun-

dred new subscribers to Popular Science Xews
during 1891. Of this number only one hundred
have thus far been credited to us. It seems in-

credible that the actual number is so small. It

may be that some persons have sent their sub-

scriptions this year, owing to their interest in the

Agassiz Association, without stating that fact in

their letter to the publishers. If there are any
such, they will do a simple act of justice, and at

the same time confer a substantial benefit upon
our society, by informing the publishers at once,
so that their subscriptions may be properly cred-

ited.

Xearly one thousand members are now taking
our A. A. course in mineralogy by correspond-

ence, and are doing very creditable work. The
course is still open, and any who desire to enter it

may address Prof. Gustave Guttenberg, Central

High School, Pittsburg, Penn.

The President of the A. A. has undertaken to

prepare a series of books to serve as guides to

home study in the natural sciences, with a par-
ticular view to encouraging personal observation

and laboratory work. Each book will constitute

a course of twenty-six weeks, with full details of

such observations and experiments as can be made
at home with home-made apparatus and with

practically no expense. The first volume will be

ready, we hope, by October 1st. It treats of the

World of Matter^ and includes studies in element-

ary chemistry and mineralogy. It is intended to

obviate the necessity for a teacher, and will miss

its aim if it cannot be read understandingly and

with interest by anyone possessed of an ordinary
school education.

On May 13th was held the quarterly meeting of

the New York City Assembly of the A. A. Mr.

G. S. Stanton discussed the "Geology of Manhat-
tan Island and Vicinity^" and illustrated his lec-

ture with the stereopticon. Mr. T. Vf. Demarest

spoke of "Popular Science." Both these gentle-
men are members of the A. A., and the example
of depending upon talent inside the society on

this occasion is worthy of imitation and commen-
dation.

»*

The Hyatt Chapter, 490, New York City, has

issued an attractive programme of its meetings
for the coming summer and fall. It will be help-
ful to any who may be considering how to outline

a similar plan of work, and may be obtained, until

the edition is exhausted, by addressing, with

stamp, Mr. G. J. Hake, 3,103 Third avenue.

A NEW^ Chapter is forming in Christ-Church,
New Zealand, and another in Hobart, Tasmania.

There is already a strong Chapter in Port Chal-

mers, New Zealand.

^^ ——
The spring programme of the Baird Memorial

Chapter, 411, Andover, Mass., covers the three

months ending July 1st, and includes a large vari-

ety of interesting subjects. Practical analysis

and dissection are carried on at the meetings.

Copies of this programme may be had from the

President of the A. A.

The first Photogi-aphic Exhibition of the Man-
hattan Chapter, 89, New York, (B), was held the

first week in March, and was a brilliant success,

attracting the attention and winning the commen-
dation of professional artists. About five hun-
dred visitors were present. Engrossed diplomas
were awarded as follows :

Best Exhibit—Mr. H. T. Rowley.
Best Landscape—Mr. H. Beeclier, Jr.

Second Landscape—Mr. H. T. Rowley.
Best Portrait—Mr. F. Albers.

Best Group—Mr. W. T. Demarest.

Chapter 949, New York, (Z), held its Fifth

Annual Exhibition on April 10. Its fourth course
of lectures has also been given at its rooms, 49

VV. 20th street, as follows :

April 17. "
People and Scenery of the Bahamas,"

Dr. J. I. Northrop
April 24. " Gems and Precious Stones,"

Prof. Sanderson Smith

<>

WE WILL ANSWER ALL LETTERS.
The list of Chapters that can be depended on

to answer all communications is rapidly growing.
Chapters that do not send in their addresses will

soon be left "out in the cold." The following
are added to the lists previously given :

218, Cornwall, N. Y.—Correspondence with new
Chapters preferred, but will answer all letters.—
Miss E. Evelyn Breed, Box 88.

395, Montreal.—Mineralogy and chemistry. No
stamps required.—A. II. Ferguson, Box 656.

.537, Mansfield, O.—Any branch, especially en-

tomology, botany, and herpetology.—E. Wilkin-

son, 78 West Bloom Street.

881, Grand Rapids, Mich.—Mineralogy, botany,

ornithology, and entomology. All letters an-

swered.—Edward B. Boies, 23 North Lafayette
Street.

Meaford, Ontario.—Kindly say that I will an-

swer as fully as I can all questions on the miner-

a'ogyi geology, and botany of this region. Our
boulders and lake terraces are very Interesting.

—
George C. Albery.

728, Binghamton, 'N'. Y.—Botany and ornithol-

ogy are our specialties, but all letters promptly
answered.—Willard N. Clute, Sec.

Erie, Penn.—I will answer all letters or cards

from members of the A. A. I take special inter-

est in botany.—William Evans, M. D., 2,025 Peach
Street.

Waterbury, Conn.—I will correspond on geol-

ogy, especially Connecticut geology.—11. N. John-
son.

West Bridgewater, Mass.—I will answer all let-

ters on entomology. Correspondence and ex-

change particularly desired from the South and
West.—William D. Tower.

Niles, Mich.^—Ornithology, oologj"^, archeology.
Also, wanted, to exchange, a few rare moths from

India, Italy, and United States, for books or for

taxidermist's instruments.—Ralph Ballard.

Moosup Valley, R. I.—I should be very glad to

correspond with members of the A. A. interested

In botany.—S. E. Kennedy.

Islip, N. Y.—Will reply to any A. A. letters on

ornithology and oology. The plan is excellent.—

Johnston Livingstone, Jr.
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291, Dubuque, lo.—All letters answered.—Wal-
ter G. Hurd, 99 Grove Terrace.

383, Louisville, Ky.—We will answer any ques-
tions in our power.—Carrie Rogers Gaulbert, 1,027
Fourth Avenue.

490, Xew York City, (Hyatt Chapter) .—Micro-

scopy, botany, mineralogy, and geology.
—Gustav

J. Hake, 3,103 Third Avenue.

Clarence M. Clark, St. John's Church, Savannah,
Ga. Chemistry and Inineralogy.

W. H. McNain, 4 Harvard Avenue, Toronto,

Ont., Chapter 532.

J. Husson, Box 117, Trenton, N. J. Exchange
of minerals.

**i

ISAAC LEA COXCHOLOGICAL CHAPTER.
The number of members at the beginning of

the year was seven
; there are now twelve, all

adults. The following is a list of the members,
with their post-office addresses, in the order in

which they stand on the roll :

M. L. Leach, M. D., Wexford, Mich.
Gllman S. Stanton, 43 W. 71st street, New York City.
Edward W. Koper, Revere, Mass.
Mrs. M. Burton Williamson, University P. O., Los An-

geles, Cal.

Prof. Josiah Keep, Mills College, Cal.

Bryant Walker, 18 Moffat Building, Detroit, Mich.
Miss Anna Goodsell, Morgan House, Poughkeepsie, N. Y.
Mrs. Laura H. Trowbridge, Long Beach, Cal.

William P. Potter, 60 Prospect street, Norwich, Conn.
A. H. Gardner, Bay Eidge, N. Y.

Miss Lanra B. Coolidge, Leicester, Mass.
Delso Arnold, Pasadena, Cal.

The provision of the constitution in regard to

the reception of new members has been amended
so that any name proposed by an active member
and approved by two-thirds of the officers may be
entered on the roll of members. At the annual

election of officers, on the last Wednesday of De-

cember, Prof. Josiah Keep was elected President,
and M. L. Leach Secretary. Tlie by-laws provide
that each member shall report in writing to the

Secretary, at least once each year, the work done

by him, giving questions and notes of interest and
also such monographs as he may think proper.
In accordance with this provision, seven members

presented formal reports at the end of the year.
Letters from the others, received at various times,
aflford proof that all are interested in the special
line of study of the Chapter. A creditable

amount of conchological work has been done. It

is believed that the Chapter is becoming an im-

portant agent for the development of this branch
of natural science. Abstracts of the reports of

members are given herewith :

Mr. Roper spent some time in the early part of

the season searching the ponds and streams of

Eastern Massachusetts, principally for the genera
Sphxrium and Pisidium. He was rewarded by
finding reliable specimens of nearly all the New-

England species. Later he was engaged in the

study of specimens of these genera collected in

California, Oregon, Washington, Nevada, Idaho,
and Minnesota, sent him by Messrs. W. J. Ray-
mond and Henry Hemphill. • He thinks it conclu-

sively proved that several species of the family
under consideration range from ocean to ocean

through the Central and Northern tiers of States.

A Pisidium from Idaho, sent by Mr. Hemphill, is

described by Mr. Roper as a new species, under
the name P. Idahoense. (See Nautilus for Decem-

ber, 1890) . In September Mr. Roper spent a week

dredging in the harbor at Eastport, Maine, with

interesting results. Specimens of Littorina palli-

ata (Say), from Eastport, he is unable to distin-

tinguish from specimens found by himself at

Victoria, B. C, in 1889. This is not strange, he

thinks, as other shells found on the Atlantic coast

are found also in Europe and in the North Pacific.

During the past summer Professor Keep visited

several of the largest conchological museums in

the country—one belonging to Amherst College,
the collection of the Academy of Natural Sciences

of Philadelphia, that of the Smithsonian Institu-

tion at Washington, and a fine local collection in

the museum of the Natural History Society of

Worcester, Mass. Professor Keep's account of

these visits, with some suggestions concerning
smaller undertakings, constitutes his report—val-

uable for its facts and interesting to every lover

of this brancli of natural history.
Mr. Stanton gives an interesting account of col-

lecting trips to Marblehead and Nahant, Mass.,
for marine forms, and, in company with Mr.

Roper, through Watertown for land and fresh-

water shells. Later he spent about four weeks at

the Biological Laboratory at Cold Spring Harbor,
Long Island, and two weeks at Jesup's Neck and
Shelter Island. At the laboratory he had the use
of a naphtha launch, and did considerable dredg-
ing. A sketch map of Cold Spring Harbor is

given, and also a systematically classified list of

the shells dredged and otherwise collected there.

An interesting feature of Mr. Stanton's report is a

set of photographs showing the harbor, the labo-

ratory, and students at work.

Miss Goodsell's report consists mainly of an in-

teresting account of collecting at Sault Ste. Marie,

Mich., and Lake Minuetonka, Minn. At each lo-

cality a good number of valuable specimens were
obtained. Miss Goodsell mentions some facts

that fell under her observation worthy of note.

At Sault Ste. Marie, where Linnea stagnatis was
found in great numbers, the outer lip of the shell,
back for a quarter of an inch from the edge, was
as thin and flexible as a membrane, while in the

few specimens found in Lake Minnetonka it was
as hard as the rest of the shell. [The delicate

portion was shell in the process of formation, an
addition being made to last year's growth.^M. L.

Leach.] lu Lake Minnetonka she found great
numbers of living specimens of what she sup-

poses to be Linnea gracilis. Often when attempt-

ing to remove the snail from the reeds to which it

adhered, it was found that the animal was so

firmly attached to the reeds and so loosely to the

shell that the latter came olf empty in the hand of

the collector.

Miss Coolidge's work has been chiefly classify-

ing a collection of shells, presented by the col-

lector, Mr. Pliny Earl, to the Leicester Academy.
The collection contains about a thousand varie-

ties. She was much aided in her work by the

Appleton Museum and the library of Amherst

College, and by study and comparison of species
in the rooms of the Boston Society of Natural

History. In London, while on a European tour

during the past summer. Miss Coolidge had an

opportunity to examine the conchological collec-

tion of the South Kensington Museum. She calls

attention to the important part which shells play
in ancient as well as in modern architecture and
house ornamentation. Some of the most valuable

and exquisite of Florentine mosaics are wonder-

fully perfect representations of the mollusca and
other sea forms, while the delicate carving of

Melrose Abbey and many other fine buildings In-

cludes beautiful adaptations of various shells.

Mr. Gardner gives a list of land, fresh-water,
and marine shells collected and observed by him-
self within a radius of twenty miles of New York

City. The list is scientifically classified, and is

especially valuable for the exactness with which

localities and environment are noted. The geo
logical character of the district is not favorable to

the production of land mollusks, while the sewage
that finds its way to the rivers effectually restricts

and stunts the animal life in them
; hence the

short list of land and fresh-water shells, which
cannot be compared with that of a more favored

locality.

Dr. Leach's report consists of a list of such of

the land and fresh-water shells of the lower pe-
ninsula of Michigan as have been collected by
himself during the few years in which he has

been specially interested in conchology. Locali-

ties are carefully noted, and the report is inter-

spersed with notes on such points as were of

interest to the collector. There is no attempt at

elaborate scientific arrangement.
M. L. Leach,

Secretary.>
Reports from the Seventh Century (Chapters

601-700) should reach the President by June 1.

Did you ask the publisher to credit your sub-

scription to the A. A. ?

•
SELECTED REPORTS FROM THE FIRST

CENTURY (CHAPTERS 1-100.)

901, Brooklyn, N. Y., [O].—As a family Chap-
ter we have rejoiced in our membership in the

Agassiz Association since the spring of 1886.

Thougli having an instinctive love for Nature, the

flowers have never given forth such fragrance,
the sky has never looked so beautiful, and the

winged heralds of summer gladness have never so

delighted us with their music, as when—members
of the A. A.—we have rambled and observed, and

thought and wondered. It is difficult to find

many species of birds in this great City of

Churches, where the English sparrow may almost

be said to reign supreme ; but one may occasion-

ally catch a glimpse of a stray visitor, and such a

discovery is always hailed with delight.
—F. W.

Colton, Sec.

48, Fitchburg, Mass., [A].—We have made pro-

gress individually, which would never have been

accomplished had it not been for the influence

coming from our Chapter. Ttiis influence is well

illustrated by the following facts, in which we
take great delight : Mr. H. W. Kittredge resigned

September 27, 1890, and has established in his

school at Westfield, Mass., a flourishing A. A.

Chapter. Our President, Mr. Ira C. Greene, is

attending the Agricultural College at Amherst,

Mass., and through his influence a Natural His-

tory Society has been formed there. We have
held seventeen special meetings this year, at

which we have dissected and compared the anat-

omy of the oyster, clam, and fresh-water mussel,

and arranged our herbarium. We have enough

money (fifty dollars) to build a cabinet for our

herbarium cases. It is to be so arranged that one

case (containing one family) may be taken out

without disturbing the others. We have bad

many excursions this year, in parties of from two

to thirty. One of our most enjoyable excursions

was on May 3, with Prof. George H. Barton, of

Boston, and his teachers' geological class, in their

endeavor to explain the formation of our granite

quarries. On May 30 we were honored by having
the Massachusetts State Assembly hold its annual

convention with us.

Botany.—We have added the following speci-

mens to the "Flora of Fitchburg and Vicinity."

The first, fourth, and eleventh are from Fitch-
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1.

2.

3.

4.

5.

6.

7.

burg, the fifth from Athol, and the rest from Lu-

nenburg :

Thalictrum purpurascens.

Proserpiuaea palustris.

Ludwigia palustris.

Sanicula Marylandica.
I^iatrix scariosa.

Alisma plantago, var. Americana.

Cypripedium pubescens.
8. Xyris flexuosa.

9. Dulicliium spathaceum.
10. Scirpus validus.

11. Gymnosticlmm hystrix.
12. Selaginella rupestris.

Mr. George S. Stone, of Worcester, who is col-

[lecting material for the "Flora of AVorcester

County," has visited us, and we sent him a list

"of the plants known to this locality. The red

V birch (Betula nigra), which so many have doubted

in our list, was acknowledged by Mr. Stoue when
he saw it. Dr. Asa Gray, to whom a specimen
was sent, also admitted it.

Ornithology.
— Our ornithologists have made a

very good record, from which a few selections are

made :

1. Three nests of the blue-headed vireo {Vireo

solitarius) were recorded.

2. A nest of the oven bird (Siurua auricapil-

Ztts), for which we have searched so long, was

;
found.

3. Titlarks (Anthus Pennsylvanicua) ,
not at all

common in tliis section, were recorded.

4. The record of tlie nest and eggs of a black

and white weeper (Mniotilta varia) is the first for

a number of years.
5. A specimen of the black-throated bunting

(^Spiza Americana) made its first recorded appear-
ance in Worcester County.

6. Two specimens of the Hudsonian titmouse

(Parus Hudsonicus) were taken at North Ashburn-

ham, and are the first ever found in Worcester

County.
The last tiiree facts are vouched for by Mr.

Reed of the Worcester Natural History Society.

Geology.
—In our geological work we are inex-

perienced and need a leader. We have prepared a

map of Fitchburg, and one of each of the six

adjoining towns, and have placed thereon the

roads and streets, preparatory to locating the

ledges. Boulders have claimed our attention

thus far, of which we will mention three. On
Wanoosnoc Hills is a rocking t>oulder with a base

of about eight by ten feet, and five feet thick;
(estimated weight, twelve tons. On the north-

westerly side of Wachusett we found a granite
boulder with a pentagon for a base, whose sides

average eight feet and altitude is eleven feet, rest-

ing on another granite boulder nearly cubical,

whose sides are seven feet. This was very inter-

esting, as we had never found anything like it

before. A third boulder, in Ashby, resembles an

inverted frustrum of a pyramid. It rests on a

square base of about five feet, is fifteen feet high,
and the upper base has sides of twelve feet in

lengtli. Two dlflferent parties, acting indepen-

dently, report that it is their opinion that the

boulder on Rollston Hill came from the western

part of Merrimack County, N. H., since they
found in Bradford, Newbury, and Warner ledges
of the same composition, during their summer

vacations, the oblong crystals of feldspar making
identification easy and accurate. The geology of

this locality is hard, and we amateurs must of

necessity work slowly; and we sincerely hope
that tlie facts we collect may be useful to those

who, having made geology a study, are able to

read the pages of Nature's book intelligently and

rapidly.
—E. Adams Hartwell, Cor. SeC.

71, Plaiuville, Conn., [A].
—Chapter No. 71 still

lives and is prospering. We have added fourteen

new names to our list of members dm-ing the

year, and we now number tliirty-eight. Have
held fifteen meetings, all of which have been very

interesting and quite well attended. An excur-

sion was made November 1 to Middletown for

minerals. Our preference for the mineral king-
dom arises, possibly, from the fact that our Pres-

ident is a mineralogist, and is very instructive and

entertaining in and out of our meetings. He has

a large cabinet, and invarial)ly brings into our

meetings some specimens about which he can

always give a deal of information. We have a

cabinet consisting mostly of minerals, but during
the year have received eighty-one specimens of

wood. Difl'erent varieties of plants have been

brought in. This is our first year, and we have

enjoyed it immensely.—Sec. Chapter 71.

81, Brooklyn, N. Y., [B].—During tlie past year
we have held ten business meetings, and have met
once a week for study. In tlie beginning of tlie

year, realizing the great need of a microscope, we
decided to have an entertainment, which was

given on the 6th of March. The proceeds of this

entertainment enabled us to procure a very good
microscope and some books, which aided greatly
in the study of Coleoptera. We are now devoting
ourselves to the study of ants, in connection with

wiiich we are reading Lubbock's book on ants,

bees, and wasps, and are looking forward with

pleasure to a lecture on this subject to be given

by Prof. John Mickleborough.—Grace L. New-

comb, Sec, 133 Herkimer street.

83, Canaan, Conn., [A].—In the issue of Febru-

ary 19, 1890, of our local paper an article appeared
in which it was the intention of the writer to

draw out some expression of opinion from the

people of this village on the subject of organizing
a scientific society. It had the desired eft'ect, and

on Friday evening, February 25, an informal meet-

ing was held at the residence of one of our citi-

zens, at which it was voted to establisli a Chapter
of the Agassiz Association. At the next meeting,
March 7, a constitution and by-laws were adopted,
and oilicers elected as follows : President, Vice-

President, Treasurer, Recording Secretary, Cor-

responding Secretary, and Curator. Since that

date we have held meetings monthly. On Octo-

ber 7 a committee was appointed tq %i-range for a

course of lectures during the winter. At the next

meeting a programme comprising eight lectures

was submitted and adopted. Over 130 season

tickets at one dollar each were sold. This is the

first course of lectures ever held here, and it was
a success in every respect. I>ast spring we had a

class of five in determinative mineralogy. One of

our number is a member of the Buffalo Corre-

sponding Chapter of the A. A.—.Joseph S. Adam,
Sec.

87, New York, N. Y., [B] .—Eighteen hundred
and ninety was rather a dull, quiet year. But
this has not brought us to a standstill by any
means. The large majority of members maintain

a keen interest in the Chapter's welfare; its or-

ganization has not weakened, and the work still

goes on steadily. At the present time there are

fifty-three active members enrolled. The consti-

tution and by-laws of the Chapter have been
amended and simplified to facilitate the routine

business. The duties and responsibilities of the

Board of Trustees have been multiplied. Through
the kindness of Mr. William S. Miller the Chapter
now occupies a cosy room in the basement of 141

East 40tli street, quite large enough for the mu-
seum and library, and the dark-room and work-

bench for the pliotographers. The Cliapter meet-

ings were lield monthly, and generally informally.
Of tlie regularly announced subjects, we remember

particularly the tallv about the trap-door spider,

wlieu we were shown a curious little mud-house
and many interesting pictures of Cteniza fodiens

and his relatives
;
the practical demonstration of

several of the photo-printing processes; the ser-

mon on "Ethics in Photography"; the amusing
scientific experiments, done after the instructions

given by the Popular Science News ;
and the

lecture on "Wood and Its Formation," illustrated

by specimens and sketches. On December 10 Mr.
H. Buclier delivered a public lecture at Union

Square Hall under the auspices of the Chapter.
" The Swiss Glaciers " was the subject of the lec-

ture. The stereopticon views exhibited showed
excellent work in picture-taking and picture-mak-

ing by this member of the Chapter. Two Chapter
excursions were held last season. The fli'St, on
Decoration Day, was to Little Falls, N. J., our
old stamping-ground. Little Falls has never

proved of much account for collecting, but its

romantic scenery and wild glory fascinate us

thither year after year. Of the many interesting
observations made, I may recall what interested

and amused the entire party for a while. It is

not often tliat the leaping of fish is to be observed

by city folk, and on this occasion there was a fine

display of tlie phenomenon. The fish were bass
of varying sizes; the "jump" was one of six or

seven feet. The second excursion was a stage
ride from Fort Lee to Alpine, N. J., over the Pal-

isade Mountain road. This proved a most delight-
ful sort of excursion. Frequent halts were made
during the journey to allow the excursionists to

wander about for pleasure or in quest of new
"things." The camera did the most work that

day. Several good pictures were obtained of a

big boulder, set high upon a rocky pedestal, on
the Palisades near Englewood. Concluding, I

will present a summary of the Treasurer's report :

The receipts during 1890 amounted to $265.45;

expenditures, $254.26 ; we carry forward a balance
of $11.19.—C. F. Groth, Sec.

94, West Somerville, Mass., [A].—Early in the

year we joined the Massachusetts Assembly, and
in March Secretary Ballard kindly sent us an invi-

tation to an exhibit of glass models of flowers in

the Harvard Botanical Gardens. We studied bot-

any up to June, and after the vacation began
geology, which we find very interesting. Our
President kindly procured us some tickets to a

very interesting course of lectures on the " Sub-
marine Animals of Massachusetts Bay," given by
Dr. J. W. Fewkes. We still continue with the
same interest, and wish a bright year to the Asso-
ciation in general.—Miss Margaret Kidd, Pres.

;

Percy E. Brown, Sec.

100, Hartford, Conn., [B].—The winter of 1890
was unusually warm. In January chickweed and
dandelions were found in blossom by some of our
members. On February 8 a number of tadpoles,
and blossoms of the winter aconite—wild in Great

Britain, but a garden flower here—were brought
to the meeting. On February 15 we had peach
and cherry blossoms, raised from twigs kept in
water in sunny windows. On April 12 we took
our first walk, in search of fox-sparrows, which
are known by their scratching iu the leaves. We
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saw a downy woodpecker and a musk-rat. On

April 19 we found saxifrage, hepatica, and eye-

bright in bloom. The week before, one of the

members had gathered all three of these, besides

blood-root and spice-bush. On April 26 the sea-

son was so well advanced that we found white

violets, bellwort, dog-tooth violets, tlie two anem-

ones in full bloom, and buds of wild lily-of-the-

valley and jack-in-the-pulpit. Ferns were unroll-

ing, and so were snakes, for we found a fine spec-
imen of the Coluber sirtalis. We also discovered a

Pickering's hyla. On May 10 two moths were

brought in (a cecropia and promethia), and bobo-

links, warblers, and thrushes were reported. On
May 17 we went to an old Indian fort in East

Hartford in search of arrow-heads, and found one

made of quartz. The next day wild geranium
was in bloom. On May 24 \ve found a rose-

breasted grosbeak's nest in the woods, and on the

25th the hermit thrush and wood thrush were
heard there. On Decoration Day we kept Agas-
siz's birthday at the Tower at Tariifville, eleven

miles away. We saw eight kinds of ferns, a scar-

let tanager, an oven bird gathering sticks for her

nest, several Turner's butterflies, and lady-slip-

pers. On June 28 we saw a Maryland yellow-
throat. Early in October we paid a visit to a

fawn that had been rescued from dogs in a lake in

the Adirondacks. On October 11 we saw a white-

bellied nuthatch and a white-throated sparrow,
and found eighteen varieties of fungi. Since Oc-

tober we have met in-doors. We read new maga-
zine articles like Olive Thorne Miller's, also her

books, or Dr. Abbott's and Bradford Torrey's.
One member collected, preserved, and named 1.55

varieties of wild flowers in his summer vacation.
—Anna Westcott, Sec.

«<

CIIAFrER ADDRESSES, NEW AND
REVISED.

No. of
No. Name. Members
763 Jamaica Plain, Mass. B 4

William S. Ehodes, 53 Forbes Street.

416 Houston.Tex. A 8

Miss Laura F. Keller, 38 Preston Street.

454 Urbana, O. A 8

Misa Gertrude Crownfleld, 425 So. Main Street.

464 Yankton, So. Dakota. A 7

Charles W. Grimwood, Box 847.

472 Tankton, So. Dakota. B 4

Mrs. John T. Shaw, Lock Box 612.

•399 NewYork.N.y. 1 4

123 East 86th Street.

852 Providence, R. I. B 4

Mrs. F. A. Reynolds, 89 Sheldon Street.

458 Meadville, Penn. A 7

Miss Maude G. Shadduck, No. Park Avenue.
465 Keokuk, lo. A 12

Miss Mary Meigs, 618 Franklin Street.

473 Worcester, Mass. A 26

Robert G. Smith, M. E., Worcester Academy.
901 Brooklyn, N. Y. O 6

F. W. Colton, 636 Carlton Avenue.

483 Jamestown, N. Y. A 15

Miss Marlon L. Skiff, 303 West 2d Street.

365 Hyde Park, 111. A 51

Miss Maud K. Ferris.

493 Pulaski, N.Y. A 13

Prof. William C. Gorman.
503 WInchendon, Maes. A 10

Miss Flora A. Bryant.

+•*

If you wish your notes or reports illustrated,

send pen-and-ink line drawings, (very black),
about twice as large as the liuished picture is to

be. We cannot undertake to have poor sketches

re-drawn ;
and ordinary pencil work cannot be re-

produced by the process we depend upon.
<+

" I suBSCKiiiE for my copy of the News through
our news-dealer." That's all right, only be sure

that when he sends the order to the publisher due

credit is given to the Agassiz Association. See?

LIST OP THE PI.AN'J'S OF THE DISTRICT
OF MOSCHAISK, GOVERNMENT OF MOS-

COW, RUSSIA.

BY MRS. OLGA FEDCHENKO.

(Continued.)

This valuable and complete list of Russian

plants was commenced in the May number, and

will be continued in subsequent issues until com-

pleted. The sign (*) stands in the list before the

names of such plants as cannot strongly be con-

sidered as wild, but either are or have been culti-

vated and now grow wild in gardens.

MALVACEiE, K. BB.

*Malva moschata, L. M. borealis, Wallm.

M. neglecta, Wallr. Lavathera thuringiaca, L.

OERANIACE^E, DC.

Geranium silvaticum, L. G. palustre, L.

G, pratense, L. Erodium cicutarium, I'Herit.

BALSIMINE^, RICH.

Impatiens noli tangere, L.

OXALIDE^, DC
Oxallsacetoaella, L.

ACEBINE^, DC
Acer platanoides, L.

CELASTBINE^, B. BR.

Evonymus verrucosus. Scop.

RHAMNE^, R. BR.

Rhamnus frangula, L.

PArlLIONACEJE, L.

Medicago saliva, L. T. agrarium, L.

M. taleata, L. Lotus corniculatus, L.

M. lupulina, L. Vicia sepium, L.

Melilotus alba, Desr. V. sativa, L.

M. olTQcinalls, Desr. V. angustifolia, Roth., and
Trifolium pratense, L. segetalis, Koch.

T. medium, L. V. cracea, L.

T. arvense, L. V. silvatica, L.

T. montanum, L. Ervum hlrsutum, L.

T. repens, L. Latbyrus pratensis, L.

T. hybridura, L. L. silvestris, L., and typicus
T. elegans, Sar. Orobus vernus, L.

T. spadiceum, L.
ROSACE.E.

P. argentea, L.

P. argentea, B. incaneacens,

Opiz.
P. intermedia, L., B. canes-

cens, Rupr.
P. anserina, L.

P. anserina, B. sericea.

Filipendula ulmaria, Maxim.,
and denudata, Koch.

F. ulmaria, B. discolor, Koch.

Agrimonia eupatoria, L.

Rosa cinnamomea, L.

Alchemilla vulgaris, L.

A. vulgaris, B. subsericea.

Prunus padus, L.

Geum urbanum, L.

G. strictum. Ait.

G. intermedium, Ehrh.

G. rivale, L.

Rubus idieus, L.

R. citeslus, L.

R. saxatilis, L.

Fragaria vesca, Auct.

*F. elatior, Ehrh.

F. colUna, Ehrh.

Comarum palustre, L.

Potentilla norvegica, L.

P. tormentilla. Scop,
P. thuringiaca, Bernh., B. Koch.

Goldbachi.

POMACE.E, LINDE.

PyruB malus, Ur Sorbus aucuparla, L. .

PARONYCHIACE.E, W. K.

Herniarla glabra, L. Scleranthus annuus, L.

CBASSULACE^, DC
Sedum telephlum, L., S. pur- S. acre, L.

pureum.
I.YTHBAEIE.E, jnSS.

Lythrum salicaria, L. Feplis portula, L.

ONAOBAHIE^, JUSS.

Epilobium angustifolium, L. E. roseum, Schreb.

E. montanum, L. Circiea alpina, L,

E. palustre, L.

HALOHAOE^, B. BR.

Myriophyllum spicatum, L. Hippuris vulgaris, L.

SAXIFRAGE.*;, VENT.

ChrvBosplenlum alternlfoli-

um, L.
GROSSULARIEa;, DC.

Blbes nigrum, L.

CMBELLIFERiE, JUSS.

Sanicula europsea, L. Conioselinum flscherl, Wim.
Cicuta virosa, L. et Grab,

^gopodlum podagraria, L. Angeliga silvestris, L.

Carum carvi, L. I'eucedanum palustre, M'ch.

Plmpinella saxlfraga, L., B. Pastinaca sativa, L.

nigra. Laserpitium prutcuicum, L.

P. saxlfraga and major Anthriscus silvestris, Hoffm.

CEnauthephellandrium,Lam.Cha;rophylluni bulbosum, L.
Libanotis montana, Crantz, C. bulbosum, var. ueglecta,
B. gracilis. Finger.

I., montana and intermedia, C.aromaticum, L.

Rupr. Couium maculatum, L.

Heracleum sibiricum, L.

CAPEII'0LIACE.2E, JUSS.

Adosa moschatellina, L. Lonicera xylosteum, L.

'Viburnum opulus, L.

BUBIACE.E, JUSS.

Asperula odorata, L. G. palustre, L.

A. aparine, Schott. G. boreale, L., B. hyssopifo-
Galium triflorum, Mich. Hum.
G. aparine, L., B. vaillantii, G. verum, L.

Koch. G. moUugo, L.

G. uliginosum, L. G. moUugo, B. ochroleucuni.

VALBEIANE^, DC
Valeriana ofllclnalis, L.

DIPSACE^, DC
Knautia arvensis, Coult. Succisa pratensis, Moench.

composite:, adans.

Tussilago farfara, L.

•Aster, Sp. (?)

*Bellis perennis, L.

Erigeron acris, L.

E. canadensis, L.

Solidago virga aurea, L.

Inula salicina, L.

I. britannica, L.

Bidens tripartitus, L.

B. tripartitus, B. minima.

B. cernuus, L.

Filago arvensis, L.

Gnaphaliuin silvaticum, L.

G. uliginosum, L.

G. dioicum, L.

Artemisia absinthium, L.

A. campestris, L.

A. campestris, B. sericea.

A. vulgaris, L.

Tanacetum vulgare, L.

Achillea millefolium, L.

Anthemis tinctoria, L.

Matricaria discoidea, DC.

*Silybum marianum, Gartn.j
Carduus crispus, L.

Lappa major, Gartn.

L. minor, DC.
L. tomentosa. Lam.
Carlina vulgaris, L.

Centaurea cyanus, L.

C. scabiosa, L.

C. jacea, L.

C. phrygia, L.

Lampsana communis, L.

Cichorlum intybus, L.

Leontodon autumnalis, L.
,

L. hastills, Koch, and vulga-

ris, Koch.
L. hastilis, B.glabratus, Koch.

Tragopogon pratensis, L.

T. orlentalls, L.

Scorzonera humilis, L.

Picris hieracloides, L.

Taraxacum ollicinale, Wigg.
Lactuca muralis, Fresen.

Sonchus oleraceus, L.

Chrysanthemum lnodorum,L S. asper, Vill.

C. inodorum, B. arabiguum, S. arvensis, L., B.glaber, Sch.

Kch.

C. leucanthemum, L.

Senecio vulgaris, L.

S. jacoba'a, L.

S. saracenicus, L.

S. arvensis and hastivtus, Kaf.

Crepis tectorum, L.

C. paludosa, Mu'uch.

Hieracium pilosella, L.

II. auriculaeforme, Fr.

Cirsium lanceolatuni. Scop. H. furcatum, Iloppe.
H. auricula, L.

II. praealtum, Koch.
H. Nestleri, Vill.

hetero- 11. pratense, Tausch.
H. umbellatum, L.

C. palustre, Scop.
C. oleraceum. Scop.

C. helenloides, All.

C. helenloides, B.

phyllum. All.

C. arvense, Scop-

CAMPANni.ACE.«, JUSS.

C. tracheliuni, B. dasycarpa,
Koch.

C. rapuuculoides, L.

C. rotundifoUa, L.

C. patula, L.

VACCINE.*, DC

Campanula glomerata, L.

C. cervicaria, L.

C. latifolia, L.

C. trachelium, L.

C. perslcifolia, Ij.

V. uliginosum, L.

V. vltis idasa, L.
Oxycoccos palustrls, Pers.

Vacciuium myrtillus, L.

rYEOLACE.*;, W. K.

Pyrola rotuudifolia, L. P. Tinlflora, L.

P. minor, L. P. umbellata, L.

P. secunda, L. P- hypopitis, L.

EBIOINE.*;, DESV.

Ledum palustre, L. A. polifolia, L.

Andromeda calyculata, L.

GENTIANE.E, JUSS.

Erythraea centauriuni, Pers. G. amarella, B. livonlca,Esch

Gentiana cruciata, L. G. amarella and pratensis

G. pneumonanthe, L. Froel.

G. amarella, L., and axillaris, Menyanthes trifoliata, L.

Rch.
POI.EMONIACE*, LINDE.

Polemonium coiruleum, L.

CONVOLVULACEJS, JUSS.

Convolvulus arvensis, L. Cuscuta europa-a, L.

SOLANEii;, JUSS.

Hyoscyamus niger, L. S. dulcamara, L.

Solanum nigrum, L.

(To be continued.)



Vol. XXV. No. 6.] POPULAE SCIENCE NEWS. 87

Sf^e p^opcjlap (Bcience ^e\A7§.

BOSTON^, JUNE 1, 1891.

AUSTIN P. NICHOLS, S.B Editor
WILLIAM J. KOLFE, LITT. D. . . ASSOCIATE EDITOK

An interesting investigation lias recently been

conducted by MM. Bekthelot and Andre upon
the cause of the peculiar and agreeable odor given

• off by the earth when moistened by a shower of

rain. They find that the essential principle of

this odor is a volatile hydrocarbon of the aromatic

family which is carried away with the vapor of

water. The proportion present in tlie soil is

exceedingly small, probably not exceeding a few
millionths. Referring to this discovery, Dr. Puip-

sox, of London, writes to the Chemical News in

regard to some similar investigations made by
himself in 186.5, in which he succeeded in separat-

ing the odoriferous substance from the soil by
means of a solution of bromine, and found it to be

of a yellowish color, soluble in alcohol, and simi-

lar to, if not identical with, a body known as

bromo-cedren, derived from essence of cedar.

Phipson thinks that in dry weather many soils

will absorb the fragrance emitted by flowers, giv-

ing it up again when moistened.

A KEJiAiiKABLE paper upon the atomic weight
of oxygen has been published in the American
Chemical Journal, by E. H. Keiseh. All previous
determinations of this important chemical stan-

dard have shown a value lowfir than 16, but not

lower than 15.90. Mr. Keiser has made a deter-

mination of this weight by a method which per-
mits of a separate weighing of the hydrogen,
oxygen, and the water formed by their combina-

tion, and, after taking every possible precaution

against error, finds that his results slxow that

oxygen has an atomic weight of about 16, thus

agreeing with Proufs hypothesis. If these re-

sults are confirmed they will have an important
influence upon the present theories of the atomic
constitution of matter, and, it may be said, in the

direction of a much greater simplicity, for if it

should be found that the ratio of weight between

hydrogen and oxygen is a whole number, it is

less improbable that a similar simple relation exists

between hydrogen and the other elements.

At the recent meeting of the National Academy
of Science at Washington, much interest was
excited by a paper read by Professor S. P. I.ang-

LEY, on "Flying Machines," in which he took the

ground that it was by no means impossible for

mankind to discover a method of moving througli
the air in any desired direction, and that the

amount of power required for artificial flight was

perfectly attainable by such steam engines as

we now possess. He also claimed to have dis-

covered by his experiments that a given amount
of power will transmit a much heavier weight at

a rapid speed than at a slow one—a conclusion
that is apparently in contradiction to the funda-
mental principle of the conservation of energy.
Professor Langley's eminent scientific reputation
requires that any statements made by him re-

ceive the most careful and respectful considera-

tion, but we cannot help thinking that the day of
a practicable flying machine is a very distant one,
and that there are a great many difflculties enter-

ing into the solution of the problem which would
not appear in a theoretical discussion, but whicli

mechanical enghieers would find insurmountable.

The artificial production of naturally occurring
minerals forms the subject of an interesting

paper published by M. Kroustchoff in the

Comptes Eendus. His latest work has been the

production of crystals of artificial hornblende

which were identical in every respect with the

natural ones. The process consisted in placing
the various oxides, mixed with an aqueous solu-

tions of silica, in small glass flasks from which

the air was exhausted, and digesting the mixture

for three months at a temperature of about 1,000°

F. In addition to the hornblende, crystals of the

augite, zeolite, and feldspar families were formed
in the flask, as well as small quartz crystals with

cavities containing liquids and gases similar to

those found in nature.

We hope for the sake of the reputation of the

New York City Board of Health, that a recent

alleged interview with its President, as reported in

the daily papers, was an imaginary one. A man
was recently arrested in that city charged with a

most atrocious murder of a woman, and particles

of dried blood were removed from his hands and

clothing and submitted to a microscopical exami-

nation. According to the newspaper repoi-t, the

gentleman above alluded to was made to say that

the microscope showed that the blood on the

hands of the man arrested for the crime was not

only that of a female, but that it was identical in

its special characteristics with that of the particu-

lar woman who was murdered. It is hardly

necessary to say that there is not only no dift'er-

ence whatever between the blood of dtfterent indi-

viduals or sexes, but that it is an extremely difli-

cult matter to distinguish between human blood

and that of many other mammalian animals,

especially after it has dried. This reported inter-

view was a fine example of newspaper science,

but no physician with even an elementary knowl-

edge of the subject would have made such ridicu-

lous statements, and it is most probable that the

whole story originated in the brain of some enter-

prising reporter anxious to contribute his share

to the sensation of the liour.

Keauers of the Science News will be pleased
to learn that, at the annual commencement of the

.Jefferson Jledical College, Philadelphia, on the

1.5th of April, the honorary degree of Doctor of

I>aws was conferred on Dr. Daniel G. Brinton of

Philadelphia, in recognition of his researches in

anthropology and ethnology.
. +«

[Special Correspondence of Populae Science News.]

PARIS LE'rrER.

It is a curious but well-ascertained fact that no

living being can live over a certain time in a given

medium, and that the environment must be re-

newed, or else death is inevitable. Everybody
knows that a rabbit, or a bird, or any animal, dies

quickly when breathing in a confined space. It

dies because there is not oxygen enough left in

the air, or because carbonic acid is becoming too

abundant. Some physiologists have believed,

however, that there may be something more, and

that the animal poisons its own environment in

more than one manner. Brown-Sequard, in the

last instance, has performed experiments from

which he has drawn the conclusion that the air

expelled from the lungs, in addition to the delete-

rious effect it produces by being poorer in oxygen
and richer in carbonic acid, is a poison through
some substance which is expelled, or which per-

spirates through the lungs. The way in which

the experiment was conducted consisted in com-

pelling the air expired by a man or animal to pass

through a small body of water so as to saturate

the water with the supposed poison; and the

water was said to be poisonous when inoculated

under the skin. Many observers have repeated

Brown-Sequard's experiments, and, in fact, have

given them no support. In the cases where

Brown-Sequard has really obtained toxic effects,

it seems likely that some of the saliva has passed
into the water, and this is enough to induce septi-

caemia in most cases. If the experiment is con-

ducted in such a manner as to prevent all matters

other than gaseous to pass into the water, the lat-

ter rem.ains as perfectly innocent and innocuous

as usual. Brown-Sequard's experiments have

been quite recently repeated by two Italian ob-

servers, and the result is that not the slightest

toxicity can be detected. We may rather con-

gratulate ourselves on the result. It is already

quite enough that animals are poisonous to others

and to themselves through their mere respiration,

and that, in addition to this, danger attends

breathing in a space where some 'diseases—such

as tuberculosis—are present.

Concerning this toxic influence of living beings,
on themselves, which may be shown in a thousand

ways, and also often explained in a Siitisfaetory

manner, I would recall the explanation given in

one particular case by Prof. Carl Semper (c/. Ani-

mal Life) . The case is that of the common pond
snail (Lymnoea stagnalis). When this animal is

kept in aquaria of small size, a very noticeable

dwarfing is the result ;
for instance, of two snails

from the same bunch of eggs, the one reared in

five liters of water will attain in three months,

say, the length of twenty-five millimeters, while

the one reared in a quarter of a liter of water will

hardly attain eight or ten millimeters. Of course

many agents may be at work in this sort of ex-

periments, and there is some difficulty in deter-

mining their influence, but really the explanation

given by Semper seems a very far-fetched one.

He thinks that the facts are to be explained by
the supposition that there is in water generally
some unknown substance, which, while not used

as food, is conducive to the growth and nutrition

of the animal. In a small body of water there is

but little of this substance, and the consequence
is that growth is arrested or retarded. But this

explanation does not hold against this fact, that

in a small body of water on a large surface the

animal grows very well, while in the same body
of water with a small surface it remains small.

Is it then a matter of aeration? No; facts dis-

prove the idea. There is some other element, and

everything goes to show that the reason which

prevents pond snails from growing normally in

small bodies of water is merely the fact that in

such bodies, when the surface is small, the animal

cannot take exercise enough ;
and when, although

the volume of the water is small, the surface is

large—the water being very shallow—the animal

grows well. Why does it not take in a small-

surfaced volume of water the necessary exercise?

Because it likes keeping near the surface, where it

comes to breathe, and does not willingly go deep.
In a small-surfaced volume of water it has, in

fact, little space, while in a large surface of iden-

tical volume it has much space, the shallowness

of the water being of no consequence. This is a

new proof of the necessity for exercise; it was
not necessary, however, as all are convinced of

the usefulness thereof.

Speaking of poisons, I would signal to our read-

ers a recent p.aper by A. de Mortillet in the Beoue

Mensuelle de VEcole d^Anthropologie—a new pefiodl-

cal recently started by the professors of tlie Paris
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Anthropological School, and published by M. F.

Alcan, which contains very interesting documents

and notices. M. de Mortillefs paper concerns the

use of poisons by prehistoric man. Is it likely,

he asks, that our savage ancestors, like the pres-

ent savage tribes, had discovered the powerful

properties of many vegetable juices, and used them
for the purposes of war or hunting? M. de Mor-

tillet replies in the afflrmative. He considers the

notches and various en creux (hollow) ornaments

which are generally to be found on the flint or

horn arrow-heads, as places which were filled

with some poisonous matter or other. In every

country, however wild and uncultivated, poisons

are plentiful, and under our temperate climates

any amount of toxic fluids may be had from

plants such as digitalis, hyoscyamus, and many
others. It is even to be presumed that most

plants will, when properly studied, yield violent

and' yet unknown poisons. Prehistoric man

might have used other poisons yet, such as that

yielded by many snakes—the viper, for instance.

M. de Mortillet thinks also that in many cases

organic matters—especially animal—in putrefac-

tion have been similarly used. They yield violent

poisons, and septicaemia is generally induced,

through blood-poisoning, by the infectious mi-

crobes they contain. Septicjcmic poison is yet
used in some islands of the Pacific, and in the

North by some Eskimos who hunt the whale with

arrows poisoned by dipping them in putrefied ani-

mal matter.

One poison suggests another! I will merely
refer to the recent discovery by Prof.P. Giacosa,

of Turin, of a curious liquid expelled by the larva

of a beetle, the Agelastica alni, which smells very

strongly of cyanhydric acid, and seems likely to

protect the larva from carnivorous attempts of

unfriendly passers-bj'. M. Giacosa has not yet

been able to ascertain the exact nature of the

substance.

To pass from poison to the Scotch College

would require a vast amount of rhetoric, if the

law of transitions was to be observed; so I will

merely jump over without regard to literary exac-

tions. The Comite de Patronage des Etudiants

Etrangers is doing a large amount of good work

here, and is patronizing foreign students in a

manner which seems very satisfactory to them.

Scotch, English, Americans, Greeks, Roumanians,
are guided and helped In their progress, and every

foreign student who applies to the committee is

sure to receive attention. A few days ago the

nucleus of Scotch students present in Paris gath-
ered in a friendly dinner offered to some of their

patrons, and expressed their satisfaction. A
scheme is on foot to i;eestablish the old College des

Ecossais of some centuries ago, aad some enter-

prising persons think of buying the old house

which in the last instance was the resort of the

college, and restoring it to its former destination.

It would be used as lodgings for all the Scotch

students coming to Paris to achieve their studies,

whether medical, scientific, artistic, or literary;

and Professor Geddes, who is at khe head of the

movement, is an enterprising man enough to in-

sure the success of the plan. H.

Paris, April 25, 1891.

[Original in Popular Science News.]

ANT LIFE IN HONOLULU.
BY RUTH WARD.

Of the thousands who frequent the parks and

squares of Honolulu, passing to and fro in endless

succession, intent on business or pleasure ;
of the

scores of tourists who lounge on the grass under

the palms or the wide-spreading algerabas, how
many ever give a passing thought to the inhab-

itants around them who dwell there, some as per-
manent residents, others like the human beings
around them—only there for a season, or resting
for a few days on their way to a new home?
There is more ant life in Honolulu than most

people are aware of. Little companies are at

work all the long, hot summer days, building
their homes and rearing their young, caring noth-

ing for and paying no attention to the outer

world. Astronomy has made the mass of man-
kind familiar with the conception of the world

overhead; but few realize the existence of the

worlds at our feet,
—worlds which we leave as

completely alone as if we belonged to another

planet; worlds that our clocks do not regulate;
worlds full of chatter, which is dead silence to

us, but across which our loudest cannon roar

breaks not in the faintest whisper; seemingly
dumb worlds, yet possessed of a kind of unknown

language ;
worlds full of inexplicable strangeness

and governed by mental laws to which our own
give us not the faintest clue. True, the lower

life completely shuts out the higher, but the

higher can' penetrate the threshold of the lower

only with the greatest difficulty. Our keys are

too large for the locks, and our hands are too

clumsy to open the tiny apartments into which
we would enter. Only by the sense of sight can

we enter these worlds of sentient life. We stand

as spectators, wondering what is the meaning of

all this show that is so meaningless to us. Miche-

let tells us that if we would find out if insects

have a physiognomy, we must look into their

averted faces, and that nearly always we can

detect some reflection of the intelligence within—
some gleam of the inner existence—some answer-

ing look. Turn the ant on its back, and look

straight in its face, with its mandibles moving
horizontally, its vibrating and mobile antennae all

fixed in a horny case, and yon find yourself con-

fronted with a sort of mask rather than a living

physiognomy. In that mailed insect face there is

no expression—no windows through which can be

discerned a light from the insect world. What-
ever knowledge is gained must be gained by pa-
tient observation, and all inferences must be veri-

fied by experiments that are cai-efully repeated.
To this patient observation of this lowest life and

experimental research with regard to the laws and

limitation, the great modern doctrine of evolution

has given an additional incentive. Although we
have learned a great deal of the inner life of these

insects, many things still perplex us in regard to

tlieir inner nature; and we shall yet live, no

doubt, to see metaphysicians solve nature's most
difficult problem simply by studying the animal

life, and thus prove Cuvler's theory to be a cor-

rect one.

The order and industry of the ant have been

cited as an example for man from the earliest

ages. That some are winged among swarms of

their wingless fellows is a fact that could not

escape the notice of the most careless observer;
but so little has mankind been interested in this

world of sentient life so closely imitating our

own, that it was not till the seventeenth century
that a Dutch naturalist first ascertained that the

winged ants were males and females, and that the

others were sterile females. It almost seems that

suppressed instincts of sex in nature supply the

greatest amount of force or potential energy.
The organs of reproduction in these sterile fe-

males remain in a rudimentary state. Some of

these, however, prove fertile; but these, strange
to say, only produce males. The queen is proba-

bly fed on different food, as in the case of bees,
but I have found no absolute proof of the fact.

In my nests there have been raised hundreds of

ants, but not one queen—due, I suppose, to the

fact that I furnished them only one kind of diet.

Upon the sterile females devolves the work of

building, repairing, excavating, and sometimes
even fighting for the others. Some, like the For-

mica rufa, build structures of all kinds of alien

materials, and by an indescribable art dovetail

little pieces of wood in to make secure partitions.

Others, like the mason ant, build of tiny bricks

made from earth and rain-water alone
;
while the 1

mining ants make use of a flat stone, into which

they excavate subterranean galleries and cham-
'

bers. Others build cities in the hearts of trees,

which consist of numberless stories separated by
extremely thin ceilings, supported sometimes by
slender partitions, and sometimes by concentric

rows of slender pillars, the whole imbued with

a black tint, which is supposed to be a sort of

strengthening fluid, but by what agency it is pro-
duced is not known. For all this work they have
no other chisel or rule than their teeth and their

antennae, and no trowel except their fore feet,

with which they affix and consolidate the moist-

ened earth. The Brazilian Accodonia cephalotes, a

species of which I found in Honolulu, use the

leaves of trees in the construction of their nests.

One day as I was passing through Thomas Square
I noticed the leaves of an algeraba falling in a

shower. As the day was perfectly calm, I began
to Investigate, and found several companies of

ants diligently sawing at the footstalk of the

leaves, while others seized the leaves as they fell

and cut them into circular pieces. As they

trudged to tlieir homes bearing the fruits of their

toil, they looked like animated leaves moving .

along ;
and no doubt it is from this appearance

that they obtained the name of parasol ants.

With these leaves interposed between layers of

kneaded earth they "felt" the domes of their

nests, some of which are three feet in heiglit, thus

rendering them impervious to even the tropical

rains. One cannot but admire their ingenuity in

perceiving that no layer of earth, however well

kneaded, can withstand a tropical downpour.
The architectural labors of the ant, perfect

though they may be, are but a small part of their

life-work; their chief labors are expended upon
the care of their young. The eggs are extremely
small when first laid, but, not being enclosed in a

rigid envelope, they have the power of growth
when placed in contact with the air. The work-

ers collect the eggs .and carry them from place to

place in the nest to secure the right temperature.
The insects which issue from these eggs are help-

less creatures, being only able to raise their heads

a little and receive the food which their devoted

nurses supply them with in true bird fashion.

Each day they are carried into the open air for a

sun bath, but when the rays become too powerful,
or the air becomes damp, they are carefully car-

ried back again, the action of each day depending

entirely upon atmospheric changes. When the

insect has reached its maturity it spins a cocoon,
and inside of this shroud passes into pnp,T. For

some few days it continues to move, but gradually
becomes motionless, and here gains strength and

consistence, and changes its color from pure white

to a pale yellow, and then to a black or brown,

according to its species. Wlien the insect is per-

fect and ready to come forth, it is unlike most in-

sects— unable to liberate itself from Its silken

grave-clothes. This the workers proceed to • do

with their teeth, using them in the same way as

we would use a pair of scissors. This operation
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is conducted with great excitement in the ant

home, the ants relieving each other with great

alacrity. After the cocoon is rent asunder the

insect is still enclosed in a filmy covering, from

which it has to be rescued, when it is able to walk

a little and receive nourishment. The process of

education is then carried on, and reminds one of

a new servant being made acquainted with the

house and its workings. Then comes the difficult

task of extending the delicate wings of the males

and females. The female ant and the workers

seem to be of great importance, but the male

plays but a small part, as he does in the rest of

the insect world, and one almost pauses to wonder
how he developed his great pretension in higher
circles. He has no weapons of offense or defens^,
—no teeth, sting, or ovipositer ;

—and Iluber main-

tains that his life is very short after he has ful-

filled his oflSce of reproduction. His privileges in

the ant world are purely negative. Nature seems

to dismiss him from life without any ceremonj'.
The workers remain six weeks in the egg, a

month in the larva state, and from twenty-five to

twenty-seven days a pupa.
I was fortunate enough to discover a species of

ant here that I had been looking for for months

without success
;

a species that is incapable of

supplying its own food or of feeding itself when
it is provided. They are known to scientific men
as slave-making amazon ants, and have finely-

pointed mandibles, fitted for scimitars, but use-

less as instruments of labor
; weapons with which

they attack the nests of other species, and carry
ofi" the larvae and pupaa to swell the retinue of

their slaves, who feed and clean them, nurse their

young, and build their nests. Separated from

their slaves they perish in a short time. In my
experiments I furnished them with honey, but

they would merely smear their legs with it and

die of stnrvation. I have an ant that I have al-

lowed a slave for an hour a day to feed and clean

her, and now after two months she is still well.

The warlike expeditions of these ants are indeeil

interesting and amusing. I witnessed a party

starting between three and four one afternoon, in

a column six or seven inches in width, the signal
to start being conveyed by striking the foreheads

of their companions with their antennau. They
marched along till they reached a nest of the

negro ant {Formica fusca), which they attacked

with the utmost furj', carrying ofi" the larva; and

pup;c of the workers alone, which are easily

distinguished by their small size; these they
carried away with all the energy of a Homeric
hero.

Poets of all ages have sung of the ant storing

up seeds for future use, but the naturalists pro-
nounced tlie poets in the wrong; that ants did

not garner grain, that it was impossible for them
to eat such hard substances, and, moreover, that

since they became torpid In winter, they had no

need of stored-up provisions. But Charles I^es-

pes, with his poetical insight, suggested the true

solution : that the naturalists had been observing
the ants of the north, and that the harvesting ants

chiefly Inhabit the shores of tropical countries.

From careful observation he learned that they do
store seeds, and their object in so doing. The
seeds in germinating produce a certain amount of

sugar, while the outer coating becomes soft. It

is In germinating that ants devour the sweet pulp
of the seed. Thus, when we think we have com-

pleted the study and that there is nothing new to

be learned, there comes to us new testimony and

knowledge that opens a new field for observation,
and we begin to realize that for all our years of

study how little we know of them after all.

[Original in PoPDLAK Science News.]

CHIMXEY SWALLOWS.

BY S. L. CLATES.

The chimney swallow, or American swift, is

more curious in his habits, and he is more dainty
in his person, than any other member of the swal-

low tribe that is to be found upon this continent.

If you can capture one—which is somewhat diffi-

cult—and hold him in your hand, you will find

him a little creature hardly more than four inches

long, of a deep sooty brown color all over his

body, except that he has a little white just below

his bill and a line of the same over his eye. Ills

wings are so long that when folded they extend

beyond his tail, and if stretched open measure at

least a foot from the tip of one to that of the

other. His legs are short, and his feet extremely

strong and muscular, ending in very sharp curved

claws. When he is in the air he can be distin-

guished from the other kinds of swallows by his

small body and his wide-spreading wings, which
he moves so slightly and rapidly in flying that

they seem to be held quite stiff" and still, as he

sails high above the earth in great circles, or

shoots swiftly here and there, crying, "tsip, tsip,

tsip, tsee, tsee," in a breathless, hurried sort of

way. He is abroad earlier in the morning and

later in the evening than any other bird. His

spirits are unfailing, but he is always gayest and

most lively in the very worst weather. He Is said

never to alight unless it be inside a chimney or

some tall hollow tree. In truth the air is his

home. Except during the very short time which

he gives to sleep, or when brooding upon the

eggs, our little swift is forever on the wing. He

eats, drinks, and even feeds his young while fly-

ing. His short, broad beak opens widely, making
a sort of scoop-shaped mouth, in which he gathers

up the insects on which he feeds, as he darts

hither and thither through the air; or, perhaps,

you may see him skimming along, close above the

surface of some sheet of water, and sipping as he

flies.

As one may judge from his name, he is particu-

larly partial to chimneys, and, if he can find one

to his mind, always builds his nest in it. Of
course it Is essential that it be unused in summer,
and the higher it is the better, apparently, he

likes it. Where the country is but thinly peopled
he seeks out a high hollow tree,

—
usually some

lofty elm,—which he uses in the absence of his

chimney; but as soon as settlements begin to

grow the swallows forsake their trees. They
seem for some reason to prefer the neighborhood
of man. It may be that within the towns they
feel safer from birds of prey; perhaps they find

more insect food, or a wider range for their cir-

cling flights ; or, possibly, their nests may adhere

better to the chimney-walls than to the smoother

texture of the tree-hollow. Why it is we do not

know, but the pleasant fact exists that they like

to live among us.

Their nests have a curious likeness to those suc-

culent ones made by the East Indian swallows,
wliich the Chinese esteem so highly, and for

which they pay such fabulous sums. Our swal-

low makes his of slender twigs, instead of moss
or seaweed, weaving them neatly into a sort of

basket form, and then binding the whole together

by a strong adhesive glue, which is secreted by
two glands at the back of his head, and mingled
with his saliva. This glue soon becomes as hard

as the twigs themselves. The nest is fastened by
its side, or edge, to the inside of the chimney or

tree. It is quite small, and has no soft lining of

hay, moss, or feathers. The little white eggs,

four in number, are laid upon the hard, rough

glue of the nest. They are, nevertheless, very

precious to the parents, who, when the fledgelings

come forth, so devote themselves to the care of

the blind, helpless creatures that they continue

feeding them all night long. If a heavy rain

softens the glue with which the nest is fastened,

and it falls down the chimney, the young birds,

though they may still be blind, creep up the

walls, holding on by their sharp little claws as

deftly as so many squirrels, and are fed in this

position for some time. When the little ones at

last are grown quite beyond the parents' care,

four more eggs are laid and a second brood raised

later In the summer.

All the chimney swallows of a whole district,

on their first arrival in the spring from their

southern winter home, associate together in a

common sleeping or roosting place. When the

country is thinly settled, as was the case in New
England many years ago, a large hollow tree,

open at the top, was the place they usually chose.

These trees were called "swallow trees," and

were observed with interest by the earlier settlers.

In Middlebury, Vt., there was such a tree, of

which Mr. Williams, in his history of Vermont,

says :
" About the first of May the swallows

came out of it in large numbers In the middle of

the day, and soon returned.- As the weather

grew warmer they came out in the morning with

a loud noise, or roar, and were soon dispersed.

About half an hour before sundown they returned

in millions, circling two or three times round the

tree, then descending like a stream into the hole.

It was customary for persons in the vicinity to

visit the place to observe the motions of these

birds ; and when any person disturbed their oper-
ations by striliing violently against the tree with

an axe, the swallows would rush out in millions,

and with a great noise." In November, 1791, the

top of this tree was blown off", twenty feet below
where the swallows entered

;
there has been no

appearance of the swallows since.

Another 'swallow tree was at Bridport, Vt.

From this tree, Mr. Williams says, "half an hour

after sunrise they rushed out like a stream', as big
as the hole in the tree would admit, and ascended

in a perpendicular line until they were above the

tops of the adjacent trees ; then assumed a circu-

lar motion, performing their evolutions two or

three times, but always in a larger circle, and
then dispersed in every direction. A little before

sundown they returned in immense numbers,

forming several circular motions, and then de-

scended like a stream into the hole, from whence

they came out again in the morning."
At Easton, Pa., Wilson, the ornithologist, hear-

ing that they used the chimney of the court-house

for a sleeping place, watch'ed them one evening.
He writes :

" There could not have been less than

four or five hundred of them, keeping up a regular
circuitous sweep around the top of the court-

house, and about fourteen or fifteen feet above it,

revolving with great rapidity for at least ten min-

utes. Some as they passed made a feint of enter-

ing, which was repeated by the whole circling
multitude in succession; in this feint they ap-

proached nearer and nearer at each revolution,

dropping perpendicularly, but still passing over;
the circle becoming more contracted and the

rapidity of its revolution greater, until at length
one and then another dropped in

; another and
another followed until the whole multitude had

descended, except one or two, who flew off" as if

to collect the stragglers, and soon returned with

six or eight more, which, after one or two rounds,

disappeared within the chimney, and all was silent



90 POPULAR SCIEI^CE l^J-EWS. [June, 1891.

for the night. I was desirous of observing their

ascension in the morning," he adds,
"
but, having

to set off before day, I had not that gratification."

rOriginal In POPULAR Science News.]

NOTES OX CANADIAN CHRYSOTILE.
BY A. II. FERGUSON.

Most students of mineralogy are aware that the

"asbestus" wliicli occurs so plentifully in this

province, and in Italy, is not asbestus—in the

mineralogical sense of the word—at all, but is

simply chrysotile, or a fibrous variety of serpen-

tine. The true asbestus is a fibrous variety of

hornblende, or amphibole. It contains no water,

whereas chrysotile contains 12 to 14 per cent.

Chrysotile, then, is a hydrous silicate of magne-
sia. It is colored pale greenish white to deeper

shades of green, also yellowish and brownish.*

There exists, however, a variety of Laurentian

"asbestus," from Templeton, Canada, which is

perfectly white, not a trace of green or brown

color being discernible. The Italian chrysotile is

also more frequently white than the Canadian,

but is almost perfectly dull, lacking entirely the

beautiful silky luster of the Canadian mineral.

The fibers of chrysotile are delicate and easily

separable. The best fiber is soft and silky, but

some is harsh and rather brittle. Indeed, there

may be noticed a regular and gradual gradation
in harshness from the fibrous variety of serpen-

tine called picrolite, through all intermediate

stages, down to the most pliable and silky amian-

thus. Speaking now of chrysotile itself, it is

noticeable that its harshness seems to depend, in

a measure, upon tlie percentage of water which it

contains. t Thus, in some very short and harsh

fiber, the water was found to l>e as low as 12.7 to

even 12.2 per cent., while in fiber of good quality

no lower percentage than 13.4 has been found.

By ignition in a crucible the water is driven off

from chrysotile. The remaining body retains its

original flljrous form, but is found to possess a

brown color, the depth of which is due to the

amount of iron present in the sample.* Even the

purest white "asbestus" takes a more or less yel-

lowish color on ignition.

By the ignition, also, the fiber becomes harsh,

and can now be crumbled to a powder between

the fingers. This fact offers itself to advantage
when we wish to make an analysis of the mineral.

Before ignition the slippery fiber cannot be rubbed

to powder without a vast expenditure of time and

"elbow-grease." But, if we first drive off the

water by ignition, the operation of grinding may
be easily and rapidly done. The snuft'-colored

powder thus obtained is decomposed with the

greatest ease by fusion with sodium carbonate.

As assistant to Prof. J. T. Donald, the writer has

had occasion to analy«i several samples of Cana-

dian "asbestus" from various localities. The

mean of these analyses gives the following as

its composition :

Silica 40.7 per cent.

Magnesia 42.1
"

Ferrous oxide 1.6
"

Alumina 1.8 "

Water 13.8 "

100.0

The presence of alumina is thus placed beyond
doubt. It was found in every case, the amount

ranging from 0.9 to 3.6 per cent. An analysis of

a specimen of Italian chrysotile shows that it

agrees perfectly in composition with the Canadian

mineral.

• E. S. Dana, Text-Book of Mineralogy, 14tli edition, p. 350.

t J. T. Donald, "Notes on Asbestus and Some Associated

Minerals," Canadian Jtecord of Science, Vol. IV., No. 2,

April, 1890, p. 101.

As to the action of acids on chrysotile, Dana*

says that it is decomposed by hydrochloric and

sulphuric acids, the silica being left in flue fibers.

I have found that if finely-teased chrysotile be

boiled with hydrochloric acid, the iron is quickly
and completely removed, the remaining substance

being perfectly white in color. The remaining
silicate of magnesia is but slowly decomposed on

continued boiling. Sulphuric acid has even less

action than hydrochloric. Cold acids have but

little or no effect on the mineral.

The above facts lend themselves readily to the

utilization of "asbestus" fiber for filtering pur-

poses. We boil the finely-teaSed fiber for about

five minutes with hydrochloric acid. By now

washing the pulp with water, and packing in the

throat of a funnel, we obtain an excellent medium
for the filtration of such solutions as are too

strongly acid to allow of their filtration through

paper.

By first igniting the "asbestus" fiber, and then

grinding finely, we find that it is mwjh more rap-

idly acted upon by boiling hydrochloric acid ; so

rapidly, indeed, that I have no doubt the mineral

could be decomposed for analysis in this way. I

have hitherto, however, preferred to fuse the fine

powder with sodium carbonate, as I fancy the

silica thus obtained will be purer than that ob-

tained by simple solution in hydrochloric acid smd

evaporation. I intend, later, to compare the two

methods, and, if the results obtained are of any
value, I shall be happy to communicate them.

*E. S. Dana, Text-Book of Mineralogy, lith edition,]). 350.

«>

[Specially Observed for Popular Science News.]

METEOROLOGY FOR APRIL, 1891.

TEMPERATURE.

Average Thermometer.

At 7 A.M. . .

At 2 P.M. . .

At 9 P.M. . .

Whole month .

Second average

Last 21 Aprils .

Second average

43.93°

57.23°

45.63°

48.93°

48.11°

45.21°

44.65°

Lowest.

37°

28°

28°

Highest.

63°

76°

67°

76°

76°

Range.

35°

39°

35°

48°

48°

i
38.17°

I

50.61°

!
in 1874. in 1878.

37.71° 60.01°

12.44°

12.30°

The lowest point reached by the mercury the

last month was 28°, on the 6th, and this was also

the coldest day, averaging 34.66*^
;
the 5th and 7th

averaged 35'-" each. The first week was quite cool,

ranging from 28° to 46" at the hours of observa-

tion. The highest point in the month was 76°, on

the 14th and 30th. The 22d was the warmest day,
at 65°. Several other days reached 62° and up-
wards. The entire month was 3.72° above tlie

average in twenty-one Aprils, and has been ex-

ceeded but twice in this period, viz., in 1878 and

1886. The coldest point in these twenty-one

Aprils was 19°, in 1874, and the warmest 83°, in

1885. The mean temperature siiice January 1 has

been 35.76° ; but the mean for these four months
in twenty-one years has been only 32.20°, or 3.56°

warmer this year than usual, causing the season

to be ten or twelve daj'S in advance of the average.
Each month this year has been from 1° to 5° above

the average, giving a surplus of 427.2° of unusual

heat.

SKY.

The face of the sky, in 90 observations, gave 53

fair, 15 cloudy, 18 overcast, 3 rainy, and 1 snowy,
—a percentage of 58.8 fair. The average fair the

last twenty-one Aprils has been 52.4, witli ex-

tremes of 32.2 in 1878, and 70.0 in 1872 and 1890.

The 16th was foggy in the morning, and the even-

ing of the 18th was attended with sharp lightning
and one-tenth inch of rain. There were several

fine days, especially the 5th, 13th, and 20th to the

22d.

PRECIPITATION.

The amount of precipitation the last month, in-

cluding half an inch of melted snow, was 4.91

inches. This was mostly on the 3d— a heavy
rainfall of 3.40 inches, mingled at times with

snow. On the 11th and 15th .72 inch and .61 inch

fell, leaving one-half the month almost entirely

destitute of rain, which is now much needed,

especially to secure a good hay crop. The aver-

age amount of precipitation the last twenty-three

Aprils has been 3.91 inches, with extremes of 1.70

in 1886, and 8.50 in 1870. The amount since Jan-

uary 1 is very large, being 27.98 inches, while the ,

average for these four months in twenty-three j

years has been only 19.41 inches.

PRESSURE.

The average pressure the past month was 29.935

inches, with extremes of 29.12 on the 3d, and

30.45 on the 9th and 10th,
—a large range of 1.33

inch. The mean for the last eighteen Aprils has

been 29.906 inches, with extremes of 29.767 in

1884, and 30.078 in 1886,—a range of .311 inch.

The sum of the daily variations was 5.81 inches,

giving a mean daily movement of .194 inch. This

average the last eighteen Aprils has been .179,

with extremes of .139 and .239. 'ITie largest daily

movements were .98 on the 3d, and .51 on the 22d.

The movement on the 3d was remarkable, nearly

one inch in twenty-four hours, the mercury then

standing at 29.12°. It continued to fall after the

hour of observation till it reached 28.90—a fall of

1.20 inches in about twenty-seven hours! The

occasions are quite rare when the pressure falls

below 29 inches.
WINDS.

The average direction of the wind the past

month was W. 18° 48' N., while the mean for the

last twenty-two Aprils has been W. 39° 22' N.,-

showing less northerly winds than usual in April.

The extremes in twenty-two Aprils have been

E. 15° 0' N. in 1877, and W. 9° 35' S. in 1880,—a

wide and quite uncommon range of 174° 35', or

nearly a whole semi-circle. The relative progres-

sive distance travelled by the winds the past

month was 49.65 units, and during the last twenty-
two Aprils 728.2 such units, an average of 33.10,

—
showing less easterly winds the present April

than usual. Being less northerly, also, contrib-

uted to the high temperature of the month.

.D. W.
Natick, May 5, 1891.

[Specially Computed for Popular Science News.]

ASTRONOMICAL PHENOMENA FOR JUNE,
1891.

The sun reaches its greatest northern declina-

tion and summer begins about noon June 21.

There will be an eclipse of the sun on the morn-

ing of June 6, invisible in the eastern part of the

United States, but it may be seen as a partial

eclipse west of a line running from Lake Erie to

Texas. At Chicago it begins at 9h. 12m. A. M.,

Cential Standard time, and lasts about twenty-five

minutes. As the apparent diameter of the moon

is less than that of the sun, the eclipse will not be

total at any place on the earth, but it will be

annular in the Arctic Ocean north of Siberia.

Mercury is at greatest western elongation on

the morning of June 5, but it is too far south to

be easily seen. Venus is still a morning star, but

is gradually getting nearer the sun. It rises'

about an hour and a half before the sun. The
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moon passes just south of Venus on the morning
of June 4, and for some countries south of tlie

United States there will be an occultation of the

planet. Mars is still an evening stai-, but is al-

most too near the sun to be easily seen; at the

end of tlie month it sets less than an hour after

sunset, and comes to conjunction at the end of

July. Jupiter rises at about 1 A. M. at the begin-

ning of the month, and at about 11 P. M. at the

end. It is in quadrature with the sun on .lune 7.

During the summer and autumn it will be in

much better position for observation than it was
in 1890, on account of its more northerly position.

During June its declination is about 6° south
;

last year it was 18° to 20'-' south. Saturn is in

good position in the western sky in the evening,
and is in quadrature witli the sun on the morning
of June 1. It is in the eastern part of the con-

stellation Leo, and moves slowly eastward about

three times the moon's diameter during the

month. On June 30 it sets at about 10 P. M. The

rings are a little less open than they were in JIay.
Uranus is in the constellation Virgo, and passes
the meridian at about 9 P. M. at the beginning of

the month, and two hours earlier at the end.

Neptune passed conjunction with the sun at the

end of May, and is now a morning star, but does

not get far enough away to be easily seen.

ITie Constellations.— The positions given hold

good for latitudes differing not many degrees
from 40° north, and for 10 P. M. on June 1, 9

P. M. on June 15, and 8 P. M. on .lune .30. Bootes
is in the zenith. Libra is on the southern merid-

ian, about half-way up, and Scorpius is a little

below and to the east of Libra. Sagittarius is on
the southeast horizon. Corona Borealis is near

the zenith, to the southeast. Hercules ts high up
in the east, and Aquila is below it. Lyra is about

half-way from horizon to zenith, a little north- of

east, and Cygnus is below Lyra, in the northeast.

The bright stars in the head of Draco are in the

northeast, high up. Ursa Minor is on the merid-

ian, mainly between the pole and the zeuith.

Cepheus is a little below and to the right of the

pole star, and Cassiopeia is near the horizon, a

little east of north. Auriga is just setting, about
20° west of the north point. Ursa JIajor is in the

northwest, high up. Gemini is setting, a little

north of west; Cancer is a little above, to the

left; IjCO is above Cancer, and nearly due west.

Virgo is in the southwest, about half-way up.

M.
Lake Forest, III., May 2, 1891.

QUESTIONS AND ANSWERS,
Letteus of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered in this column.

L. A. K., Cincinnati.—How can pencil and crayon
drawings be prevented from rubbing and l)ecom-

ing defaced by handling?
Ansioer.—A weak solution of shellac in alcohol

may be sprayed over the drawing by means of a
perfume atomizer. Dealers in artists' supplies
sell a similar liquid under the name of "fixatif."

Sibsckiher.—What was the composition of the
malleable glass described by classical writers, and
is it made at the present day?

Ansxcer.—We do not believe it is pos8il)le to
make any such substance as malleable glass, and
the writers who have described it were, undoubt-
edly, either deceived by some clever imposter, or
merely repeated some story that they had heard
from others.

E. O. L., Minn.— Can shellac be dissolved in
water?

Ansioer.—Shellac is insoluble in water, but can
be dissolved in a hot solution of borax and water.
This solution is often mixed with lamp black and
used as a marking-ink.

Housekeepek, Xew York.—What is the source
of the cream of tartar, so useful for raising bread
and cake at short notice?

Ansii^er.—Cream of tartar is, chemically, a hydro-
potassic tartrate, and is deposited in the vats in

which grape juice is fermented, in the shape of
crusts commonly known as aryols. These are re-

fined and re-crystallized to form the pure cream
of tartar. Its leavening properties are due to the
carbonic acid gas set free when it is mixed with
saleratus, or hydro-sodic carbonate.

N. T. C, Boston.—What is diamagnetism?
Answer.—It is simply the revei'se of magnetism.

It was«discovered by Faraday that all bodies were
more or less acted upon by a magnet, although in

a much less degree than in the case of iron. But
certain bodies were found to be repelled instead
of attracted, and these are known as diamagnetic
bodies, the metal bismuth possessing this property
in the highest degree. Diamagnetic ell'ects can

only be produced by very powerful magnets.'

W. P. N., Chicago.—What is the difference be-
tween a chronometer and an ordinary clock?

Answer.—The principle of both machines is ex-

actly the same, but the former is made much more
carefully and accurately, so as to run as near as

possible with perfect regularity. Chronometers
are rarely found to keep the exact time from day
to day, but have a regular rate of gain or loss,
which is taken into account when making calcula-
tions from them.

LITERARY NOTES.

The fifth volume of the Century Dictionary
brings the work down to Stro-, the words definetl

numl^ering now about 185,000. This number is

the more surprising when it is eonsideretl that no
effort has been made to swell the total, but, on the

contrary, careful selection has constantly been
exercised. The filth volume is more distinctively
literary in character than those that preceded it,

owing to the greater proportion of literary words
in I{ and 8. It contains, however, many impor-
tant scientific terms as spectrum, spectroscope, Sat-

urn, etc., and a glance at the pages will show
many unusually interesting definitions, as under
ship, rifle, shoe, relation, relief, run, rack, safe, star,

steam-engine, stand, etc., with hundreds of excjui-
site engiavings of art-objects. The bulk of the
volume consists of the letter »S', which (as far as

Stro-) occupies 716 pages, with about 21,.500
words. The entire letter will oceupj' 860 pages
being the largest in the dictionary.

A Satchel Guide for the Vacation Tourist in Europe.
Second edition for 1891. Boston: Houghton,
Mifflin & Co. ai..50.

This compact European guide-book, covering
the British Isles, Belgium and Holland, Germany
and the Rhine, Switzerland, France, Austria, and
Italy, has been familiar to the travelling public
for twenty years, and needs no extended com-
mendation. Its reputation for accuracy and hon-

esty is thoroughly established. It is kept in all

respects fully up with the times, the annual re-

vision being conscientiously attended to. The
maps in the book, including those of London and
Paris, are excellent, and the typographical execu-
tion throughout is unexceptionable.

A System of Inorganic Chemistry, by William Ram-
say, Ph. D. P. Blakiston, Son & Co., Philadel-

phia. Price. 5i4.i)0.

This most excellent text-book of chemistry is

notable for the departure from the ordinary meth-
ods of classification of the elements, the method
used being, as nearly as the difference of the sub-

jects will permit, that which has led to the sys-
tematic arrangement of the carbon (organic) com-
pounds. The order suggested by the periodic law
of the elements is followed as closely as practica-
ble, and chemical physics and chemical technol-

ogy, which properly have no place in a text-book
of pure chemistry, are either treated in chapters
by tliemselves, or avoided as far as possible.
These innovations seem to be improvements over
the old-fashioned courses, and likely to be of ben-
efit to both puDil and teacher.

Chemistry'-in Space. Translated from J. H. Van't
Hoff's Dix annees dans I'histoire d'une theorie by
J. E. Marsh, B. A. The Clarendon Press, Ox-
ford, England.
This strictly theoretical chemical essay is of the

greatest interest, and worthy of a perusal by all

persons familiar with modern theories of the atom
and molecule. The usual way of representing the
structure of molecules upon a plane surface is not
a very rational one, and introduces many difficul-

ties, whicli can best be explained by considering
the molecule as a body of three, instead of two
dimensions, and the present work is mainly de-
voted to a very successful elucidation of this hy-
pothesis.

The Elements of Dynamic Electricity and Magnetism,
by Philip Atkinson, Ph. D. D. Van Nostrand
Co., New York. Price, .$2.00.

This work, as the author states,
" was written

for learners rather than the learned." It is writ-
ten in a clear, popular style, without complex
mathematical formula?, and contains a large
anujunt of just such information as everyone de-
sires to obtain. Numerous illustrations add to
the value of the book.

The Diseases of Personality, by Th. Ribot. The
Open Court Publishing Co., Chicago. Price, 75
cents.

Students of psychology and metaphysics, as
well as physicians in charge of cases of mental
disease and alienation, will find this work one of
unusual interest and value, and to contain much
that w'ill call for earnest aud serious thought.

The American Book Co., of New York, has pub-
lished in its series of text-l)ooks, Eight Books oj
Cxsar's Gallic War, (price, •$1.20), which is fully
up to the high standard of all the works published
by this enterprising house.

It has long been a common belief that concus-
sions of the atmosphere from aitillery firing or

great l)attles are likely to be followed by rain.

This theory, in which we have very little faith, is

ably expounded in a work entitled War and The
Weather, by Edward Powers, C. E., Delavan, Wis-
consin. (Prici!, $1.00). As the last Congress, in

its wisdom, appropriated a sum of two thousand
iloUars for testing this method of avoiding drouth,
we may expect to obtain some definite informa-
tion on the subject in the course of time.

Pamphlets, etc., received : Myxomatous Degen-
eration of the Chorion Villi, by J. Ilohart Egbert,
M. D., Southampton, Mass.

;
How Should Girls Be

Educated, by William Warren Potter, M. D., Buf-

falo, N. Y.; Boroglyceride in the Treatment of Dis-
eases of Women, by W. Thornton Parker, M. D. ;

Medical and Con-titutional Liberty, The National

(,'ooperative Pul)lishing Co., Boston
; and the

Transactions of the Kansas Academy of Science.

Bottled Lightning.—A few days ago a mid-

dle-aged man entered the office of the Pittsfield,

Mass., electric light station on business bent, says
the ./uurnal of that city. ,He produced a quart
bottle and asked to have it filled with electricity.

The genial manager of the concern soon discov-

ered that the purchaser was in dead earnest, and

further questioning revealed to the electrician,

always on the alert for something new in his line,

that the middle-aged man aforesaid had discovered

a new use for the mysterious and—as Webster
calls it—''subtle fluid." He with the bottle went
on to explain that he had been told that it was the

best remedy known to remove lice from cattle,

and that it could be bought in Pittsfield at the

electric station for six cents a gallon. He only
wanted a quart of it, and was anxious to get it

and be off. He was finally convinced that he
had been imposed upon, but did not express
himself upon the subject of practical joking. It

is understood that the imposee has left Pitts-

field.
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MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAUKICE D. CLARKE, M. D.

Old Age and Surgery.—A recent number of

the Medical News contains a paper on old age as a

factor in surgery, by N. F. Graham, M. D., of

Washington, D. C. The changes in the tissues

and organs of the body which accompany old age
are believed, both popularly and by a large part

of the profession, to constitute almost impassable
barriers to recovery from surgical diseases of a

grave nature. This idea is being greatly modifled

by the profession, and people are beginning to

appreciate that old age of itself does not neces-

sarily imply that there is little power to recover.

Briefly stated, the changes which occur with

age are as follows : The cells become smaller

without change of structure
;
the spleen and lym-

phatic glands, as well as the villi and glands in

the digestive tract, diminish greatly in size. Later

on we have fatty degeneration of the muscles,

nerves, vessels, and glands, and calcareous depos-

its in the muscles, ligaments, cartilages, heart,

and blood vessels ;
at the same time these changes

work a gradual impairment of all the functions of

the body. In inflammation the same changes take

place in the cells and blood vessels as in younger

subjects, although the cellular elements are lesser

in size.

The cellular structures of the old will return to

the embryonic state
; though not so quickly as in

younger subjects, yet with as much certainty.

While the other nutritive forces are failing, those

connected with repair remain in quite a good con-

dition.

As there is a strong tendency to diseases of the

heart and vessels, shock is not so well borne, and

the reaction from it is but feeble and slow. If,

however, the heart and nerves are found sound,

and the pulse is firm and regular, there need be

no hesitation in operating.

Aside from this, there are certain conditions of

the body which give the aged a positive advantage
over the young. Excitability is lower and slower.

They are not so liable to hemorrhages, whether

primary or secondary, or to acute inflammatory
troubles. Sensation is more obtuse, and they are

therefore not as subject to acute nervous affec-

tions, such as tetanus and painful muscular

spasm, as are younger subjects.

Though the number of cases of surgical disease
'

requiring operation after the age of seventy is not

large, yet, when they do occur, operative meas-

ures are apt to be decliued on the plea of old age ;

but If the patient's general condition is fairly

good, and there is hereditary tendency to long

life, the plea is a very poor one, whether the object

of the operation be to prolong life or to relieve

suffering.

The aged tolerate pain better than the young,
and they endure operations for pathological con-

ditions, such as the removal of tumors, cancers,

etc., very well, because there is a certain toler-

ance to the gradual change and tissue metamor-

phosis which render the operation necessary.

They do not recover from wounds so rapidly,

because the tissues are more rigid and the soften-

ing process of inflammation is slower. Tissue-

genesis predominates over suppuration, and there

is less waste from pathological conditions. The

tissues being less excitable, the process of repair

can take place more readily, and the recuperative

pow""""
"'•'' improved.

To sum up, the greatest danger to the aged
from surgical operation lies in shock, and if the

patient rallies the prognosis may be considered

good, so far as repair is concerned.

Effect of Light on Acuteness of Vision.
—Inasmuch as the battle between gas and electric

lighting is still on, it will not come amiss to con-

trast the hygienic qualities of the three principal

sources of light,
—

daylight, gaslight, and the elec-

tric light,
—with regard to their influence upon the

acuteness of vision. A paper by Dr. von Petten-

kofer (Munch. Med. Woch.) considers the question

in a very practical manner. By gaslight the

acuteness of vision is lessened by about one-tenth

as against daylight, while it is increased with the

electric light, especially as regards the distinction

of colors. The effectiveness of the electric light,

however, is much diminished by fogs, but this can

be easily offset by increasing the intensity of the

light. The glare of the electric light finds many
objectors, but this can be avoided by means of a

glass ball, lessening the brightness of the light

about twenty per cent. The brightness of the

white and violet rays of the electric light is best

overcome by a yellow shade; the yellow and red

of gaslight, by a blue shade. In using gaslight it

must be kept at a certain distance, on account of

the immense amount of heat evolved; while in

using the electric light it may be brought near by,

the disagreeable intensity of the light being les-

sened as much as necessary. According to the

investigations of Renk, a gas-jet furnishing as

much light as an Edison burner will give off

twenty times as much heat as the latter.* The

Munich Court Theatre was the scene of some in-

teresting experiments to prove this point. The

theatre, while empty, was lit up with gas, and in

an hour the temperature in the gallery was raised

from 16° to 27° R. ;
with electric lights of the

same power the change was from 16° to 17°.

When the house was filled the difference was not

so great, for human beings also produce a great

deal of warmth; with gas the final temperature
was 22.8° R.,

—a distressingly warm temperature,
—while with electricity the last temperature was

17.6° R. (72° F.), a temperature which is easily

borne.

Bassorin Paste.—This is a new base, for use

in dermatological practice, which is highly ex-

tolled by Dr. George T. Elliot (Journal of Cuta-

neous and Genito- Urinary Diseases'). It is com-

posed of bassorin, water, glycerin, and dextrin.

The advantages of this paste are thus summarized

by the author :

1. Bassorin paste, is a perfectly neutral sub-

stance which of itself produces no irritation what-

ever, and when used alone it acts simply as a pro-

tective to the skin. It does not become rancid, or

decompose, or undergo change when kept for a

length of time, unless it be exposed in an open
vessel. When this is done it becomes dry and

hard, but even then rubbing it with a little water

renders it again as serviceable as at first.

2. It is easy and simple in application, requir-

ing to be spread upon the skin with the finger or a

brush. It dries in the space of a few minutes if

so applied, adheres closely, does not rub off and

soil the linen, but forms a flexible coat, which

does not interfere with the movements of the

body. When its removal is desired, the prepara-

tion can be washed off with a little water, or a

damp cloth or sponge. It remains in situ without

change for a variable length of time, depending

upon the condition of the surface on which it has

been applied.

3. With the bassorin paste almost any drug
can be incorporated ;

those which exist in the

form of powders or in solid forms in any amount

desired, the tars, ichthyol, and oily substances in

smaller percentages, but sufficient for all practical

purposes.
4. The action of drugs incorporated with it

and their effect upon disease apjjears to be as

good as when such are used in other excipients—
or perhaps better in some cases.

5. It is of wide applicability, and of value in

both acute and chronic forms of disease, its use

being limited only by the degree of moisture on

the surface being treated or to which it may be

exposed.

The Electric Light as a Therapeutic
Agent.-—In the Revista de Oiencias Medicas, Dr.

Estanislao von Stein reports a number of neuras-

thenic, hysterical, and rheumatic affections suc-

cessfully treated by illuminating the surfaces

with the electric light. His apparatus consists of

an incandescent light of twelve volts, supplied

with an infundibuliform reflector and a handle.

Illuminating a painful joint or nerve, as sciatica,

for two to five minutes, has yielded him surprising

results. The alterations, especially of the nerves,

which take place are probably of a molecular

character.

I

The Gastric Juice.— Dr. Kianouski, in an

ai'ticle on the "Microbicide Action of the Gastric

Juice," comes to the following conclusions : The

empty stomach of a healthy man contains innu-

merable organisms. The gastric juice, and prin-

cipally the hydrochloric acid, possesses microbi-

cide properties. The microbes take no active part

in digestion. Persons who, on account of some

affections, secrete little hydrochloric acid, are

easily intoxicated, by means of the micro-organ-
isms in the stoipach. Therefore, the stomach

should not remain in an empty condition for any

length of time, and during an epidemic, food

should be taken at frequent intervals, and, if

possible, sterilized.

Hypnotism in Its Relation to Surgery.—
Dr. Lanphear, of Kansas City, reports a case of

double talipes, iu which the subject had chronic

Bright's disease which contra-indicated the use of

ether, and at the same time he had an organic

heart trouble which prevented the safe use of

chloroform. The patient wanted to be operated

upon, and Dr. Lanphear hesitated to give the

ordinary an;esthetic, and so hypnotized him. Con-

trary to the generally accepted idea that at the

first seance a sufticient degree of anaisthesia can-

not be produced to perform an operation, the doc-

tor got a sufticient degree of annesthesia by sug-

gestion, by which he performed the operation for

talipes, and the patient lay upon the table as

fixed and immovable as marble during the whole

operation.-
— Cincinnati Medical Journal.

Vaccination.— Surgeon Parke, who accompa-
nied Stanley's Emin Pasha relief expedition,

brings back with him an additional proof of the

value of vaccination. Before the expedition

started, the majority of the men were vaccinated

by the doctor. In the wilds of Africa an epi-

demic of small-pox broke out, and only four of

the vaccinated men were attacked by the disease,

and none died, while the camp followers, wlio had

not been vaccinated, took the disease in its most

virulent form and died in great numbers.—Am.
Lancet.
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AMERICAN INVEXTIONS AND DISCOVER-
IES IN MEDICINE, SURGERY, AND PRAC-
TICAL SANITATION.

BY DK. JOUX S. BILLINGS, U. S. A.

In connection- with this celebration of a cen-

tury's work of the American Patent System, I

have been requested by the Advisory Committee
to prepare a brief paper upon inventions and dis-

coveries in medicine, surgery, and practical sanita-

tion, .with special reference to the progress that

has been made in this country in these branches

of science and art. It would be impossible to pre-

sent on this occasion such a summary as would be

of any special interest or use of the progress
which has been made in medicine and sanita-

tion during the century, either by the world at

large or by American physicians and sanitarians

in particular; and I shall therefore confine my
remarks mainly to the progress which has been

made in these branches in connection with me-
chanicid inventions and new chemical combina-

tions, devised by American inventors,
—which

will require much less time.

Tlie application of the patent system to medi-

cine in this country has had its advantages for

certain people, has given employment to a consid-

crable amount of capital in production (and to a

much larger, amount in advertising), has contribu-

ted materially to the revenues of the government,
and has made a great deal of work for the medi-

cal profession.

So far as I know, but one complete system of

medicine has been patented in this country, and
tliat was the steam, Cayenne pepper, and lobelia

>ystem,
—commonly known as Thomsonianism,—

to which a patent was granted in 18;W. The right
to practise this system, with a book describ-

ing the methods, was sold by the patentee for

twenty dollars, and perhaps some of you may
have some reminiscences of it connected with

your boyish days. I am certain I shall never for-

get the eifects of "
Composition Powder," or of

" Number Six," which was essentially a concen-

trated tincture of Cayenne pepper, and one dose

of which was enough to make a boy willing to go
to school for a month.

From a report made by the Commissioner of

Patents in 184i), it appears that eighty-six patents
for medicines had been granted up to that date;
but the specifications of most of those issued be-

fore 1836 had been lost by fire. The greater num-
ber of patents for medicines were issued between
1850 and 1860. Tlie total number of patents

granted for medicines during the last decade

(1880-1890) is 540. This, however, applies only to
"
patent medicines," properly so-called, the claims

for which .are, for the most part, presented by
simple-minded men who know very little of the

ways of the world. A patent requires a full and

unreserved disclosure of the recipe, and the

mode of compounding the same, for the public
benefit when the term of the patent shall have

expired ;
and the Commissioner of Patents may,

if he chooses, require the applicant to furnish

specimeaa of the composition and of its ingredi-

ents, sufficient in quality for the purpose of ex-

periment. The law, however, does not require
the applicant to furnish patients to be experi-
mented on, and this may be the reason why the

commissioner has never demanded samples of the

ingredients. By far the greater number of the

owners of panaceas and nostrums are too shrewd
to thus pul)lish their secrets, for they can attain

their purpose much better under the law for regis-

tering trade-marks and labels, designs for bottles

and packages, and copyrights of printed matter,
which are less costly, and do not reveal the arca-

num. These proprietary medicines constitute the

great bulk of what the public call "patent medi-

cines."

The triide in patent and secret remedies has

been, and still is, an important one. We are a

bitters and pill-taking people; in the fried pork
and saleratus-biscuit regions the demand for such

medicines is unfailing, but everywhere they are

found. I suppose the chief consumption of them
is by women and children,

—with a fair allowance

of clergymen, if we may .judge from the printed
testimonials. I sampled a good many of them

myself when I was a boy. Of course, these re-

marks do not apply to bitters. One of the latest

patents is for a device to wash pills rapidly down
the throat.

I am sorry to say that I have been unable to ob-

tain definite uiformation as to the direct benefits

which inventions of this kind have conferred on

the public in the way of cure of disease or pre-

venting death. Among the questions which were

not put in the schedules of the last census were
the following, namely : Did you ever take any
patent or proprietary medicine? If so, what and

how much, and what was the result? Some very
remarkable statistics would no doubt have been

obtained had this inquiry been made. I can only

say that I know of but four secret remedies which

have been really valuable additions to the re-

sources of practical medicine, and the compo-
sition of all these is now known. These four are

all powerful and dangerous, and should only be

used on the advice of a skilled physician.
I said in the beginning that I cannot, on this

occasion, give any sufficient account of the pro-

gress of invention and discovery in medicine and

sanitation during the century just gone. l"he

great step forward which has been made, has

been the establishment of a true scientific founda-

tion for the art upon the discoveries made in

physics, chemistry, and biology. One hundred

years ago the practice of medicine, and measures

to preserve health, so far as these were really

efficacious, were in the main empirical—that is,

certain efTects were known to usually follow th"

giving of certain drugs, or the application of cei-

tain measures, but why or how these effects were

produced was unknown. They sailed then by

dead-reckoning, in several senses of this phrase.

Since then, not only have great advances been

made by a continuance of these empirical meas-

ures in treatment, but we have learned much as to

the mechanism and functions of different parts of

the body, and as to the nature of the cause of

some of the most prevalent and fatal forms of

disease; and, as a consequence, can apply means
of prevention or treatment in a much more
direct and definite way than was formerly the

case. For example, a hundred years ago nothing
was known of the difference between typhus and

typhoid fevers. We have now discovered that the

first is a disease propagated largely by aerial con-

tagion and induced or aggravated by over-crowd-

ing, the preventive means being isolation, light,

and fresh air ; while the second is due to a minute

vegetable organism, a bacillus, and is propagated

mainly by contaminated water, milk, food, and

clothing ;
and that the treatment of the two dis-

eases should be very different.

The most important improvements in practical

medicine made in the United States have been

chiefly in surgery in its various branches. We
have led the way in the ligation of some of the

larger arteries, in the removal of abdominal tu-

mors, in the treatment of diseases and injuries

peculiar to women,": in the treatment of spinal

affections and of deformities of various kinds.

Above all, we were the first to show the use of

anresthetics—the most important advance in medi-

cine made during the century. In our late war we

taught Europe how to build, organize, and manage
military hospitals; and we formed the best mu-
seum in existence illustrating modern military

medicine and surgery.
As regards preventive public medicine and sani-

tation, we have not made so many valuable con-

tributions to the world's stock of knowledge,
—

chiefly because, until quite recently, we have not

had the stimulus to persistent eftbrt which conies

from density of population and its complicated
relations to sewage disposal and water supplies ;

nor have we had information relative to localized

causes of disease and death which is the essential

foundation of public hygiene, and which can only
be obtained by a proper system of vital statistics.

We can, howevei', show enough and to spare of

inventions in the way of sanitary appliances, fix-

tures, and systems for house-drainage, sewerage,
etc. ; for the ingenuity of inventors has kept pace
with the increasing demands for protection from

the effects of the decomposition of waste matters,

as increase of knowledge has made these known
to lis. The total number of patents granted for

sanitary appliances during the last decade (1880-

1890) is about 1,175.

No doubt the greatest progress in medical sci-

ence during the next few years will be in the

direction of prevention, and to this end mechani-

cal and chemical invention and discovery must go
hand in hand with increase in biological and medi-

cal knowledge. Neither can afford to neglect or

despise the other, and both are working for the

common good. If the American patent system
has not given rise to any specially valuable inven-

tions in practical medicine or in theology, it must
be due to the nature of the subjects, and not to

f.ault of the system.
**

[Medical Record.]

HOT WATER AS A REMEDIAL AGENT.
BY LEVIN J. WOOLEN, M. V>.

Moist heat as a therapeutical agent has not re-

ceived the attention from medical writers that

its merits deserve. In the future the remedi^

effects of hot water are destined to play an im-

portant part iR the relief of pain and the cure of

disease.

It is not necessary to allude in this paper to the

use of hot water as a surgical dressing after am-

putations, as that subject has been ably treated

by Dr. Varick, of New Jersey. In the writer's

opinion, hot water is excelled in such cases by
diluted alcohol only.

In some cases of cholera morbus copious

draughts of hot water, conjoined with injections

of the same, will afford marked and speedy relief.

For many years past the writer has used this

treatment with such good effect that in some cases

it was unnecessarj' to prescribe any drug whatever
—even the usual hypodermic injection of mor-

phine being dispensed with.

In a case occurring some years ago, the patient

had been vomiting for three or four hours when
the writer saw him. The cramps had become se-

vere, causing him to utter agonizing cries. To
relieve the severe straining produced by the vom-

iting, he was directed to take a large drink of

vvater as hot as he could swallow. This being

ejected after a little while, a second draught was

given which put an end to the emesis. As the at-

tack had been caused by imprudence In eating.
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and as the bowels had not moved, a large injection

of very hot water was then thrown into the

bowels. In a short time this was passed by stool,

after which the injection was repeated. Eelief

from the cramps was speedy and permanent, and

although I had charged my hypodermic syringe
with one-fourth grain of morphine, I withheld the

use of it for the time being, intending as soon as

the pain and cramps returned, to control them in

the usual manner. The patient, however, soon

sank into a sound sleep from which he awakened

free of all trouble, except the debility and sore-

ness that follow such attacks.

Since then I have pursued the same course of

treatment in many cases, and although I have

been compelled to use morphine hypodermically
in some of them, yet the hot water has always

proved a reliable adjunct in the treatment.

In cholera and cholera morbus, the cramps are

supposed to be caused by the blood parting with

its watery portion, thus sadly interfering with

the general circulation. This being the case, it is

plainly our duty to restore water to the blood

as speedily as possible. AVater is much more

readily absorbed by blood-vessels when it is warm
than when cold. By introducing hot water into

the bowels as well as the stomach a large absorb-

ing surface is reached by the fluid. In addition to

this the effect of the heat on the terminal branches

of nerves acts beneficially upon the circulation by

stimulating the heart to increased action.

I have no doubt but that in Asiatic cholera hot

water properly used will be found of more ser-

vice than anjr other treatment. Given by the

mouth and by injection through a rectal tube, it

would, in my opinion, have a marked effect in

bringing about reaction in seveie cases; at least

it is certainly worthy of a trial.

In cases of cholera that have passed into the

stage of collapse, and when, under ordinary

treatment, no hope can be entertained of the

patient's recovery, I would not hesitate to make a

small incision through the linea alba and flood the

peritoneal cavity with hot water. The perito-

neum absorbs water with great rapidity, and in

cases of profound shock following operations

upon the abdominal and pelvic organs, no other

means acts as speedily and efiiciently in restoring

the circulation as does flooding the peritoneal

cavity with hot water.

In the collapsed stage of cholera, where the

pathology of the disease may be' attributed to

dehydration of the blood, it seems plain that to

restore water to the blood as speedily as possible

should be the main object of treatment. In such

cases no organic lesions have occurred in any of

the viscera of the body, but they are in a condi-

tion to resume their functions when their normal

stimulus is applied to them. Hence If the flu-

idity of the blood be restored, and if the heart be

artificially stimulated for a while by electricity, it

would seem that death might be averted. These

indications can most likely be met by taking hot

water into the stomach, by injecting it in large

quantities into the bowels, and, in extreme cases,

by flooding the peritoneal cavity with it.

fMannfacturer and Builder.]

ELECTRICAL QUACKERY.

Ei.ECTiiiCiTY is a word to conjure with. There

is a something mysterious and awesome about its

manifestations that excites the imagination of the

untaught multitude, and prepares it to accept

anything us possible when this protean agent is

called upon to stand sponsor for it. It is, there-

fore tho. mogt natural thing in the world that the

electric field should be the very stronghold of

quackery.
It is most unfortunate that this should be the

case, for, legitimately employed, electricity is at

once one of the most powerful as well as benefi-

cent curative agents known to the physician and

surgeon. In several classes of physical ailments,

notably in those affecting the nervous system, and

in rheumatic affections, at once the most obscure

in their origin and the most difficult to cure, it is

almost unanimously agreed that the application of

mild electric currents of an interrupted character

affords relief, and frequently brings about a per-

manent cure where medication has signally failed.

The forms of apparatus devised for the. applica-

tion of the electric current have been greatly im-

proved and brought to a condition of high efti-

ciency, and only the prevailing ignorance of the

first principles of electric science, and the perni-

cious habit among a large class of the people of

self-dosing and self-doctoring, are responsible for

the electrical quaokery that flourishes in our

midst in the full tide of prosperity.

In this classification belongs the innumerable

(so-called) electrical appliances for wearing upon
the body—electrical pads for various organs, mag-
netic belts and chains, electro-magnetic shoes,

and the like, to say nothing of electric combs and

brushes, all and singular, claimed to possess the

power of reviving the vital forces and rejuvenat-

ting the wearer. To those who may be disposed

to lend a willing ear to the marvelous claims made
for these paraphernalia of quackery, or to be

deluded by the pictures of male and female per-

sons bedecked with appliances from which elec-

tric sparks are being emitted with dazzling effect,

we would give the advice of Punch—Don't ! They
are the veriest humbugs, and absolutely worthless

for their pretended purposes.
We are fully prepared to admit th.at instances

may be cited where some apparent benefit has

been derived from these things, but such cases

can be explained most rationally to be due to the

influence of the imagination, and the same result

would have been reached by otlier and equally

worthless agencies, such as the wearing of amu-

lets, talismans, and the like, which is extensively

practiced among the ignorant and credulous. The

safe course to all who know nothing about elec-

tricity and its laws and manifestations, and who

may be tempted by the glowing accounts issued

in behalf of such trumpery humbugs as those

above enumerated, is to ask medical advice before

yielding to temptation.

Epistaxis.—The Satellite calls the attention of

its readers to the fact that the eminent Mr. John

Hutchinson, of the London Hospital, i-ecommeuds

for the treatment of epistaxis the plunging of the

feet and hands of the patients in water as hot as

it can be borne. The most rebellious cases are

said to yield to this method of treatment.

A Broadway Druggist has a large, inviting

silver-plated machine for registering weight. Peo-

ple come in to make purchases, and while the

clerks are filling their orders, they step on tlie

scales. To the right of the scales is a small table

covered with pamphlets entitled "How to Get

Thin." On the other side is a similar table on

which there are a lot of books labeled "How to

Increase One's Weight." No man ever gets off

the scales without deciding that he is either too

fat or too lean, and naturally selects a book,

which recommends a pill, and the pills cost $2.00

a box. If the visitor be too fat he buys a box

having a blue label, and if he is too thin he takes

a box of a reddish tint.
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FORMS OF BEAUTY—COHESION FIGURES.
BY E. RATTENBUKY HODGES.

Various remarkable pheuomena are found more
or less directly associated with, and sometimes

owe their origin to, the surface tension of liquids.

In our last article, entitled "Forms of Beauty,"
we attempted to desci-ibe the very striking changes
which a drop of a solution of some coloring mat-

ter or other substance exhibits as it descends and

diffuses through another medium, such as water,

oil, alcohol, etc.

It is a matter of almost common observation

that the film of a soap-bubble is in a state of

strain. This is equally true of the surface of

water or any other liquid contained within a ves-

sel. If, now, we take up ou a clean glass rod a

drop of SI line oil or other hydro-carbon, and

gently deliver it to the surface of pure water in a

properly cleansed dish or other suitable vessel, we
shall probal)ly witness a most iiitcri^sling contest.

The water surface in clinging to the oil will tend

to spread it_out, since the adhesive force of the

water^here comes interplay. On the other hand,

the tendency of the oil-drop particles is to keep

together, or cohere. Hence we shall see the beau-

tiful phenomena which mark the struggle between

cohesion and adhesion.

But we must observe the conditions necessary
o success with these experiments. Distilled

.vater may be used, but rain or ordinary drinking
water will suffice. The containing vessel must be

chemically clean, (catharised), for the slightest

trace of grease or other impurities would be fatal.

I'he glass or "dish used for these experiments
should be well rinsed with a solution of potash or

common washing soda; then a sufficient quantity—
say six or eight ounces—of water taken, other-

wise it would be too soon saturated with the sub-

stance under examination. The fingers must not

touch the inside of the cleaned glass nor the sur-

face of the water which it contains, because they

would impart au organic film. The necessity for

this precaution is strikingly proved by the fact

that when small pieces of camphor are dropped
on fresh water, they immediately spin about like

water beetles, but the instant we touch the water

surface with the finger they stop as if struck

dead,—nor will they recommence their gyrations
until the surface is again clean. Then, too, in

order to see the effects about to be desciibed, one

must not look down vertically at the (h-op, but

obliquely, so that the entire water surface is re-

flected to the eye.

;a.^H
The above conditions having been complied

with, if a drop of creosote is now delivered from
a glass rod to the water surface, the drop will be

seen to act in a remarkable way. It flattens out

as a disk, having a silvery reflection, ami sails

about with some speed, being also rapidly agi-

tated with a motion that gives it the appearance
of a living creature. (Fig. 1).

" Its edge vibrates

with rapid crispations : it darts out small globules,

which immediately begin a series of motions of

rotation and translation on their own account.

In the mean tiiae, a silvery film spreads over the

surface of the water ; the parent globule and the

smaller globules become less energetic ; they per-

form a number of motions among themselves,

moving about in circular or curved paths, care-

fully avoiding each other.'' Sometimes the larger

globules remain still and the smaller rotate in

little lakes which they clear for themselves in the

film, as if to disport in. When these globules
have all dissolved, a second drop of creosote de-

livered to the same surface shows far less activ-

ity; moreover, a longer time elapses before it

disappears.

These surface forms have been named cohesion

figures by Prof. Charles Tomlinson, F. R. S., of

London, England, their discoverer and investi-

gator. In one of his monographs he says of the

cohesion figure: "It may l)e regarded as the re-

sultant of the cohesive force of the substance, its

density, and the adhesion of the surface on which

it is placed. I believe that every independent

liquid has its own cohesion figure. By an inde-

pendent liquid I mean not a solution ;
for in the

solution of solids and licjuids cohesion has been

already overcome. * * * The cohesion figures

of li(iuids will be more or less permanent in the

inverse ratio of the solubility of the substance."

He furtlier remarks that an increase of tempera-
ture quickens and exalts the phenomena shown

by many of these films. And here it is necessary
to say that in preparing this piipcr the writer is

largely indebted to Mr. Tomlinson s memoirs, pub-
lished in the Philosophical Magazine in the years

1861, 18G4, and 1807.

7if^
M-

These surface figures are numerous and dis-

tinctly characteristic of the substances employed,
and may be used as tests for all such organic
bodies. "The cohesion figure of carbolic acid

appears to be a sort of exaggerated form of the

creosote figure. The water seems to tear it to

pieces ;
the crispations are amazingly active, and

the disk quickly breaks up and disappears." (Fig.

2). While a drop of creosote lasts five minutes

on a water surface, a drop of the acid endures

but a few seconds. A drop of absolute alcohol

(ethylic) flashes out as a circular disk ; its central

parts seem to resemble the petals of a fiower,

(Fig. 3), although the figure does not last longer
than one or two seconds. Naphtha treated In this

way yields a circular film, its inner circumference

being lined by a double row of little bosses, the

inner row being smaller and fainter than the

other. (Fig. 4).

Some of the essential oils furnish cohesion fig-

ures of extraordinary beauty and elaborateness

i.
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Pure olive oil gives a finely iridescent film with

an indented edge, whicli shortly changes to some-

thing very lilie a lace pattern. A portion of the

film at this stage is represented hy Fig. 5. In a

few minutes this pattern vanishes, and the oil

collects in irregular lines with ragged edges, sur-

rounded by many small globules. A drop of oil

of almonds yields a large fllra, also with a beauti-

ful lace-like edge, (Fig. G), which soon disappears

by the holes opening into each otlier. Soon the

edge brealis away from the parent film and forms

small lenticules outside it. The edge of the film

appears raised; its holes continue to open and

widen, and the detached portions shrink to lenti-

cules. In a few minutes the parent film lias

diminished to about tlie size of a qusirter piece,

and is seen surrounded by numbers of lenticules

of various degrees of minuteness. In the case of

oil of peppermint, the drop, when placed on water,

spreads and develops "a honey-combed Ulra,"

displaying color. The oils of turpentine, cinna-

mon, anise-seed, etc., each yield finely character-

istic cohesion figures.

Newly distilled oil of coriander gives a beautiful

figure. The edge of the film becomes deeply ser-

rated, and a double row of lenticules surround it.

Presently some of the indentations run in and

then branch out as rounded lioUows of almost

tree-like outline, within the disk. The slietch

(Fig. 7) represents this second phase. Colza oil

forms a large, smootli film, with iridescent rings,

which immediately disappear. Minute lioles open
at the edge at intervals, three or four together,

—•

sharp and clean, as if punched out. Similar per-

forations form in other parts of the film, and

In one" case it was found that if a drop of strong

sulphuric acid be delivered to the surface of clean

mercury, characteristic phenomena result. The

drop of acid instantly spreads and covers the mer-

cury ;
but cohesion immediatelj' begins to reassert

its claims, and forms the acid near the edge into

large, flat bosses, each of which becomes a center

of action ; minute globules pass in and out of it
;

similar ones move to and fro over the rounded

edge of the mercury. After a few minutes all

action ceases ; the film contracts witli a smootli

surface and well defined edge. Then, too, it was
observed that a drop of alcohol or ether held over

tlie acid film when at its widest, instantly gathers
it up into a small disk— there being a much

stronger adhesion Ijetween the acid and the alco-

hol or ether vapor than between the acid and the

metal.

these widen and thicken at the edges until the

surface acquires a honey-combed pattern, the

holes pressing together in twos and threes. These

large holes with thickened edg^s, grouped to-

gether, are characteristic of the colza film. Mr.

Tomlinson thus graphically describes the behavior

of a drop of oil of lavender on water: "The ad-

hesion of the water will cause it to spread out

into a film; but the cohesion of the oil immed

ately begins to reassert itself ;
the film opens in a

number of places, forming long, irregular arms,

or processes, resembling the pattern assumed by
worm-eaten wood. These processes tend to gather

up into separate disks or lenticules
;
the adhesion

of the water spreads them out, and the cohesion

of the oil struggles to prevent this, and soon pre-

vails; the almost immediate issue being the

formation of the original drop into a number of

disks, with sharp, well-<leflned outlines and con-

vex surfaces."

By varying the surface, the phenomena ex-

hibited by the drop under examination were found

to likewise vary in many ways. Tomlinson's ex-

periments in this direction were published by him

in 1864. We can here only mention some of the

substances used. Instead of water surfaces he

employed those of cocoa-nut oil at 80° F., of cas-

tor oil at aiiout 90° F., paraffin, spermaceti, wax,
and lard made fluid at various temperatures, sul-

pliur made liquid l>y lieat, and also olive oil. He
states that "some of the figures formed on these

surfaces are very remarkable and of great beauty."

In June, 1867, this able scientist published an

account of results he had obtained in the course

of investigations on "the cohesion of liquids to

liquids and tlie displacing power one liquid has

over another." I cannot do better than give one

extract from that most interesting monograph.
It is also a good example of the author's descrip-

tive power, which, by the way, is always gov-
erned by love of scientific accuracy. "Many of

the oils of the tui-pentine series spread with energy
on the surface of water, llius a drop of the es-

sential oil of turpentine no sooner touches the

surface tlian it flashes out into a film. If, now, a

drop of creosote be placed on this film, it simply

slips through and falls to the bottom of the ves-

sel
;
but if the drop be carefully delivered to the

water near the edge, it will form a convex lens,

and, slightly repelling the turpentine film, make
its way into it, so as to be surrounded by it, witJi

a clear intervening space. In the mean time the

turpentine becomes thinner by evaporation and

displays its iridescent colors. The creosote lens

flattens, widens the clear space around it
;
soon

the edge begins to quiver ;
and all at once, as if at

a signal, the vibrations suddenly set in, the figure

sails about, everywhere repelling the film, and

causing it, or what is left of it, to gather up into

disks. When the creosote figure has disappeared,
the turpentine disks begin slowly and cautiously
to flatten out into films. A second drop of creo-

sote will cause them instantly to collapse. A
second drop of turpentine will, in like manner,

shut up into a lens the second creosote figure.

The film goes through its changes as before
; the

second creosote figure in due time becomes active,

and when it has disappeared the disks of turpen-

tine flatten out as before." The action of a creo-

sote drop near to an oil of cajeput film on water is

also most curious, and receives an equally graphic

description. If a small sponge fastened to one

end of a glass rod be dipped in benzine and

brought near to a creosote drop floating on water,

the benzine vapor has a powerful repulsive action

on the drop, so that it spreads and then splits up
with a kind of jerking motion. The vapor of car-

bon disulphide also has a powerful ett'ect on a

similar drop. In certain states of saturation of

the water, a drop of benzol is so exceediugly

active that it pursues the creosote and attacks it

witli life-like motions, while the latter darts about

as if trying to escape from its adversary.

These cohesion figures furnish good physical

tests for any given substance. As the pure oil,

spirit, etc., yields its own proper cohesion figure,

any departure from the standard figure is sug-

gestive of impurities or adulteration, altliough

sometimes ciiemical changes (due to long keep-

ing, exposure to light, air, or extremes of temper-

ature) are the cause of variation. It is greatly to

be regretted that, so far, no illustrated catalogue

of such figures has been produced. Instantaneous

photography, aided by polarized light, may yet

secure this very desirable object. About twenty

years ago, Professor Woodward, of Manchester,

England, devised an instrument by whicli some

cohesion figures could be reflected on to a screen

and exhibited to a large audience. But many
films are too delicate to serve for exliibiting liy

optical apparatus ; they are simply drowned in a

flood of light. A lady pharmacist in the United

States obtained some of these figures on paper;

these were termed oleographs, but her results were

hardly more successful tlian those of Dr. MoflTat.

Doubtless many new coliesion figures will be dis-

covered when a yet more extensive series of in-

vestigations are made with drops and surfaces of

all kinds and under various temperatures and

pressm-es. ^_
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COMPRESSED AIK.

BY HEKBEUT S. ROBINSON.

There are but few people who know tliat the

air we breathe, when compressed, is used in many

large factories, foundries, and machine-shops all

over the world, to do work of different kinds for-

merly done by hand. And yet such is the case,

and, when you have once thought sucli a thing

possible, it seems no more wonderful than the

telegrapli, phonograph, and other recent develop-

ments of electricity.

Take, for example, the putty-blower which the

mischievous schoolboy uses. The air is, to a cer-

tain extent, compressed before it forces out the

wad of putty or paper. It therefore seems prac-

ticable to compress it and confine it, subject to

the uses to which it is to be put. A somewhat

modern device, which is much used in large public

buildings, theatres, etc., is a fan. In winter warm

air can be fanned througli the flues to registers

all over the house, thus doing away with the un-

sightly radiator. In summer the same fan can

be used to force cool, fresh air to every room. I

recently examined a large plant of this kind,

which was a very complete one. On one side of a

small room was the fan—a huge affair, eleven feet

in diameter and about three feet in widtli. It was

run by a small engine at the rate of about one
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Iiundred and twenty-five revolutions per minute.

Just over the fan was a tin flue about three feet

square, into whicli the air was fanned. The fan

is something lilce a water-wheel used by mills.

The blades of tlie wheel catch the air and fan it

with additional force into the flues. In the center

of this room is a mass of steam-pipes,—some 108,-

000 feet in all,
—wliich generates the heat caught

by the fan. But before passing into the fan it is

.mixed with a current of cool, pure air, which

pomes in through an opening in the other side of

lie room which leads to a part of the tower eight
Iteet square and one hundred and sixty-five feet

?high. 'Ilius, by tlie combination of hot and cold

air, tlie building is heated, and at the same time

furnished with pure, fresh breathing air. In sum-
. mer a fan of this kind placed near a window in

the basement or in an open tower on the roof c^iu

be used to circulate cool air throughout the build-

ing. In many theatres a fan is set in the dome of

the roof, and thus the air in the whole house is

changed every five minutes.

Fifty years ago all church organs were pumped
by hand. XoW nearly all have the bellows filled

with air generated by a fan run by steam, electric,
or water motors. The bellows of the forge made
famous by Longfellow in his poem, "TTie Village

lUacksmith," was "blowed" by hand. Now, in

large shops where motor power of some kind is

handy, a fan can be run which forms a blast. ITie

workman, instead of "blowing" the fire, turns
on the blast by opening a valve in the pipe. Plan-

iiig-mills use a device of this kind to blow the

sawdust and dirt ofl" the machines. In foundries

a Idast is used to form a draft to kindle the fire.

A description of the manner in which iron is

melted may be interesting. A layer of coke is

first placed in the huge cauldron, and then pig
iion and coke alternately, llie intense heat gen-
1 rated by the blast burns the coke so fine that it

collects on top and is easily pushed aside. The
iron is then let out into small "pourers"' as

needed.

It seems almost incredible that air when com-

pressed can be used to lift immense weights, press
tlie sand in molds in foundries, and" do other work
formerly done by hand. The air is compressed by
:ia engine made for that purpose. 'J'he air is let

into the cylinder by a valve in a pipe. ITie instant

the cylinder is full of air the valve closes and does
not let in any more air until the supply already in

is compressed and disposed of. When the engine
reverses, the air is forced out through a valve into

a tank by the piston Iiead in the cylinder. When
tlie supply of air is exhausted, the valve is closed

automatically until the next lot is compressed.
Air thus handled will stand about eighty pounds
pressure to the cubic inch. Small pipes lead from
this tank all over the shops, where it is used for

sundry purposes—blowing dirt oft' of machines,
testing cylinders, etc. To do the lifting spoken
of, small air engines are fixed in an upright posi-
tion on cranes, and are made to run a chain at-

tached to a pulley block, thus lifting or lowering
anything as the case demands.
Another contrivance much used is a cylinder

attached to a truck which runs along a track
overhead. The air raises the piston and lifts up
any « eiglit attached to the hook on the lower end
of the piston rod. 'Hie largest object I ever saw
lifted weighed 13,800 pounds, actual weight.
These cylinders are especially adapted for use in

niachiue-sliops, where they can be readily placed
over large machines or in any place where heavy
lifting is required. One man alone can do more
with the pneumatic crane than a dozen men could

formerly do with chain and pulley. It will proba-

bly not be long before we hear of some other de-

vices in which air plays an active part, for its

adaptability to compression renders it a valuable

aid to mankind.

AN ANCIENT IRRIGATING MACHINE.
In a recent number of the Scientific American is

described a primitive but ingenious machine for

elevating water for purposes of irrigation, which
has been in use in India for many centuries. As
shown in the engraving, it consists of a double

system of troughs, or water-conductors, arranged
in a zigzag manner, and mounted on a horizontal

axis so that the whole forms a great pendulum,
which is set in motion by ropes held in the hands

of two men standing on opposite banks of the

stream. At each angle or point where two troughs
come together, is placed a movable piece of board

which acts as a valve and prevents the water from

flowing back again. It will be seen that, as the

machine is swung to and fro, the end of each con-

ductor dips under the water alternately, scooijing

up a certain quantity, which at each subsequent
movement passes by its own weight into the

trough above, until it is finally discharged at the

top into a gutter which conveys it over the land

to be irrigated.

This device, although clumsy and uneconomical,
serves its puri)ose fairly well, especially in a land

where human labor is of but little value, and is

of interest as showing considerable originality
and knowledge of the elementary piinciples of

hydraulics on the part of its ancient and unknown
inventor.

^
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CHLORINE.
BY GEOKOK I,. liUUDITT.

Chlorine, one of the most abundant of the ele-

ments, is the most important member of the halo-

gen group. The other members of the group are

bromine, iodine, and fluorine. Their characteristic

features are their indifl'erence to one another, and
their affinity for the metals with which the}' unite

to form a class of salts.

Chlorine (CI.;, 35.5) was discovered by Scheele
in 1774, but it was first recognized as an element

by Davy in 1810. It never occurs fi-eo in Nature,
but exists in large quantities in combination with

sodium, potassium, calcium, magnesium, and other

elements. Sodium chloride (Na CI) is the prin-

cipal source. It is also made by the following

reaction : 411 CI 4- Mn Oj = Mn Cl^ -|- Cl.^ -f- 2Hj O.

The chlorine thus produced is a green or green-
ish yellow gas, with a powerful, suffocating odor.

If breathed in small quantities it produces irrita-

tion of the air passages and coughing. Chlorine

is soluble in about one-half of its bulk of cold

water, and the solution which is readily formed

by shaking the water and the gas together has the

odor, color, and taste of the gas. In consequence
of this solubility it cannot be conveniently col-

lected over water. The common method is to

collect it in dry bottles by downward displace-
ment. Cldorine is not combustible, although it

sometimes supports combustion. Many bodies

burn readily in it, as is shown in the case of cop-

per leaf, finely divided antimony, and arsenic.

Chlorine is valuable as a disinfectant, a bleaching
agent, and an oxidizing agent. Its strong attrac-

tion for hydrogen causes it to decompose water
and set free oxygen which may unite with some-

thing else.

Chlorine coml)ines with all non-metallic ele-

ments, forming an important class of compounds,
called chlorides, all of which—with the exception
of argentic chloride, cuprous and mercurous chlo-

rides—are more or less soluble iu water. To test

a solution for a chloride, add argentic nitrate. If

a chloride is present, a white precipitate will be
formed. This is argentic chloride, which is insol-

uble. The commonest chloride we meet with is

chloride of sodium (Na CI), or common salt, the

properties of which are well known. The blow-

pipe test for a chloride is as follows : Make a

borax bead and add oxide of copper ;
then add the

substance to be tested. If it is a chloride, a beau-
tiful bluish green flame will be given.
The most important combination of chlorine

with the non-metallic elements is its combination
with hydrogen to form hydrochloiic acid (II CI).

Equal volumes of hydrogen and chlorine may be
mixed together in a vessel, and no action will take

place while the vessel is kept in the dark. Rut as

soon as it is exposed to direct sunlight, a loud

explosion takes place. The gases unite, forming
a colorless but strongly acid gas—hydrochloric
acid gas. It fumes strongly when exposed to the

air. A solution of this gas in water makes hydro-
chloric acid. The gas is very soluble, water dis-

solving about 450 times its own volume of it. It

is usually made from common salt : 2Na CI -|-

11, SO.=Na H SO,-)-H Cl-f-Na Cl=Na, S04-I-2H CI.

The acid is powerful and gives a strong acid re-

action. It dissolves many metals, setting free

hydi'ogen, and forms chlorides. The commercial

hydrochloric acid, commonly called muriatic acid

or spirit of salt, is generally yellow, owing to im-

purities ; the pure acid is colorless. A little con-

centrated Hj SO^ added to about three grammes of

salt in a test-tube will generate enough of the gas
to show its solubility and acid reaction.

Chlorine gas is a great bleaching agent. This

power depends upon the fact that chlorine has a

greater affinity for hydrogen than for oxygen.
If a dry piece of calico is suspended in a jar of

chlorine gas, nothing will happen ; but if the cal-

ico is taken out, moistened, and put back, it will

be quickly bleached. The chlorine in the jar
combines with the hydrogen of the water on the

cloth, and decomposes the water. The oxygen,
freed from its former combination, unites with

the coloring matter on the calico and removes it,

leaving a wliite cloth. Bleaehing-powder, Ca O
Clj, is commonly used. It is frequently, but im-

properly, called chloride of lime. When acted upon
by an acid it gives chlorine. The cloth to be

bleached is first immersed in a solution of bleaeh-

ing-powder, and then dipped into dilute sulphuric
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acid (H, SOj) . Chlorine is generated, and the cloth

is bleached. 'J'his method is much better than the

use of chlorine gas, because it gives only the

amount of chlorine needed, and only at the place

where it is needed—in the fibres of the cloth.

[Pharmaceutical Journal.]

THE NATURE OF SOLUTION.

An answer has long been sought to the question

"What goes on when a solid substance is dissolved

by a liquid V
" Those who received their course of

didactic instruction a good many years ago were

taught that the solid substance was liquefied. It

was said that the particles of a fusible salt, such

as nitre, for instance, could be brought into the

liquid condition by one of two methods : tiie first

that of applying heat, heat-energy being used up
in the process of liquefaction ;

the second process

being that of submitting the body to the action of

water, when the absorption of heat due to lique-

faction was shown by the lowering of tempera-

ture. This explanation of the process of solution

has been long since found unsatisfactory, and in

more recent years teachers have preferred to say

as little as possible about a process in appearance

so simple but of which the explanation was

found to be encompassed with difficulties. Of

late, however, the question has assumed another

aspect. We have not attained, it is true, to unani-

mity of opinion as to what goes on in the process

of solution, but there is nevertheless a perfectly

definite theory of the process now current, which

has the strenuous support of a prominent school

of continental chemists. A complete account of

the new theory has recently appeared in an acces-

sible form in Oswald's 'General Chemistry.' In

this work the pros rather than the cons of the

question are dealt with. Exceptions yet remain

to be explained, and fundamental experiments
will have to be repeated and confirmed by inde-

pendent workers, before the new theory can be

looked upon as firmly established. Whatever

may be the final judgment of the chemical world,

the adequacy of the new theory to explain the

phenomena of solution is undoubtedly one of the

great scientific questions of the day.

The following is a short resume of the theory
and the data on which it is based.

The particles of a body in solution are not in

the liquid but the gaseous condition
; that is to

say, they obey laws having exactly the same form

as the laws of gases. In diluted solutions the con-

ditions are similar to those in a perfect gas ; con-

centrated solutions show deviations from the

simple laws which are similar and in the same di-

rection as the deviations from the laws of Boyle
and Charles shown by gases near the point of

liquefaction. If pure water be poured on the

surface of a solution of sugar the particles of

sugar rise against the action of gravity and mix
with the pure water. There are certain sub-

stances with which we can build up a "
semi-per-

meable wall" which will allow the water to pass
but not the dissolved substance. A porous earth-

enware cell in and on which is deposited copper

ferrocyanide forms such a wall. Its properties
are not the same as those of an animal membrane,
such as parchment, which will allow a crystalline

substance in solution to pass through it. If a

cell containing a sugar solution be provided with

such a semi-permeable wall and is further con-

nected with a pressure guagc, then on immersing
the cell in a vessel of pure water, water passes

slowly into the cell, the sugar does not pass out,

and the particles of the dissolved substance exer-

cise a pressure on the solvent which is registered

by the manometer. TTie maximum pressure is

only obtained slowly, but is of xonsiderable mag-

nitude, a one per cent, solution of sugar showing
a maximum pressure of about 50 c. m. of mer-

cury. The arrangement described affords us then

a means of measuring the pressure exerted on the

solvent by the particles of a substance in solution.

It is found that this pressure is directly propor-

tioned 10 the concentration of the sugar solution.

All the other substances which have been investi-

gaten follow the law—pressure varies as concen-

tration. It will be noticed that this law is of ex-

actly the same form as that of Boyle, which

states that the pressure of a gas varies inversely

as the volume, t". e., directly as the concentration.

Again the pressure of the dissolved substance

increases as the temperature rises, and for all sub-

stances so far investigated the rate of increase is

the same as in the case of gases. With gases, if

the volume be maintained constant, the pressure
varies directly as the temperature reckoned from

the absolute zero of the air thermometer. This is

Charles' law, followed, as has been said, by dis-

solved substances as by gases. We see then that

the general relation of volume, i. e.,

1

concentration,

to pressure and temperature is the same for dis-

solved substances as for gases. For either case

may write :
—

Volume varies as pressure X temperature, or

Volume = pressure X temperature X a con-

stant quantity. •

The most strilfing evidence in favor of the view

that substances in solution are in a gaseous state is

aftbrded by the fact that this constant has the

same value for dissolved substances as for gases ;

in other words, a dissolved substance at a certain

temperature and which exercises on the solvent a

certain pressure, occupies the same volume as it

would if under these conditions of temperature
and pressure it were in tlie form of a gas. An
example will make this striking relation clear.

At 0° C. and 760 m. m. of mercury pressure, the

molecular weight of any gas expressed in grams
occupies 22380 c.c. The pressure of 760 m. m. of

mercury Is 1033 grams per square em., which

number expresses the pressure in absolute units
;

0° C. = 27.'} Oh the scale of absolute temperature ;

therefore the value of the constant for gas is—

1033 X 22380

273
84700 approximately.

Sow take the case of sugar in solution. The
molecular weight expressed l)y the formula

C,2 ll-a Oil i* 342. In a 1 per cent, sugar solution

therefore the molecular weight expressed in

grams occupies .34200 c.c. At 0" C. the pressure
on the solvent is found to be equal to 493 m.m. of

mei'cury, that is to say 671 grains per square cen-

timeter. The constant for sugar is therefore—

671 X 342000

273

= 84200

which agrees to within 6 parts in 1000 with that

for gases. As this relation is not special to the

case of sugar but is a general relation, it follows

that Avogadro's law is obeyed by substances in

solution, equal volumes of which, at the same tem-

perature, and exercising the same pressure on the

solvent, contain equal numbers of molecules.

It is well known that the abnormal vapour
densities of certain bodies which we now know to

be dissociated in the gaseous state long opposed an

obstacle to the acceptance of Avogadro's genera-

lization. The exceptions met with in the case of

substances in solution are of exactly parallel

character. The deviations from the law are al-

ways in one direction, giving too great a volume

when the calculation is based on the received

molecular weights. This is met by the hypothe-
sis that such exceptional substances are to some

extent dissociated in solution. As in the case of

gases so also in the case of substances in solution,

many bodies occupy a volume twice as great as

that calculated from their molecular weight.

These are regarded as being completely dissoci-

ated into two constituents. The most important

classes of substances which behave thus are the

strong acids and bases and their Salts. A large

number of phenomena afford evidence in support

of this hypothesis of dissociation in solution, the

study of which now constitutes an important

field of work connected with the development of

the new theory of solution.

[American Analyst.]

THE ALLEGED WORTH OF ALUMINIUM.

In the Tribune of May 6 we find wiiat purports

to be a comrtlunication fl'om a Springfield, Mass.,

correspondent, signing himself "C. M.," over the

date of April 6, whifih traverses in no ambiguous

phrases the generally accepted Value to the arti*

and sciences of aluminium. He says :

" It is interesting to watch certain crazes which

at certain times in history have taken hold of ami

still affect the minds of men. Thus the tulip

craze, the South Sea craze, and the balloon craze

in the beginning of this century and end of the

last. In the present age we may notice the alu-

minium craze. How people will iuVest tiiciusan(N

of dollars on hearsay evidence, when they Cduld

ascertain the ti-uth by buying twenty-five cents"

worth of pure aluminium wire or sheet, belongs

to the oddities of capital gone crazy. The yarns

about aluminium are so numerous, and are re-

peated in so many bold and frank lies, that it

seems almost a vain task to try to set people

right. Now, Jules Verne, the champion writer of

scientific fancy, never uses aluminium much in

his fiction. He knows too well that it is 'no

good.' In ' De la Terre a la Lune ' he uses a largo

aluminium bullet— not because of its strength,

but because it is so light. Not long ago a cai'it

from persons interested in the making of alumin-

ium came to me, stating that aluminium is as

hard as steel. All wrong! . The purer, the softer.

Pure aluminium is just a trifle harder than oidi-

nary cheap zinc or spelter, which can be soldered,

threaded, and drilled without difliculty, while

pure aluminium cannot be soldered reliahly, and

for working is one of the ' nastiest
' metals in ex-

istence. One great point in its favor, but only a

point of skin-deep beauty, is that the aluiniuiuui

rust forming in the air is white, while it is brow n-

ish red on iron, green on copper, and gray on zinc,

—but aluminium tarnishes readily, especially in

salt air. Salt water acts upon it far more than it

does upon iron, and a ship built of aluminimu

would be full of holes after one trip around the

globe. Therefore, for ship-building and all parts

exposed to the water it is even intrinsically infe-

rior to iron— therefore not worth six cents a

pound. For roofing it is vastly inferior to gal-

vanized iron, because it cannot be soldered, and

much inferior to zinc—therefore not worth five

cents a pouiul. For vessels to be used in the

kitchen it could only be employetl if salt was

kept away, but with salt present it would not

have the slightest advantage over ordinary tin
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pails
—therefore would uot be worth eight cents

a pounJ. For parts of machinery where strength
is required, weight for weight, it is not as strong
as iron. As such iron can be bought for fourteen

cents a pound, aluminium would be worth less

than that; for the same strength, aluminium

would be four times more bulky. For spoons
and knife-handles, where no particular quality

except looks is called for, it might be worth as

much as tin—say twenty-two cents a pound. The
drawback in tliat use would be its great softness,

as it soils the fingers when handled, like lead.

The only use for which, at present, pure alumin-

ium may take, with advantage, the place of longer
known metals, is for electric appliances and wires.

For the same diameter, aluminium is twice as good
a conductor as iron; its weight is almost exactly

one-third, but its strength is only one-fourth,

so that the wire could only be stretched three-

fourths the distance over which iron wire is now
stretched to 'keep the same relatiou between

weight, strength, and sagging. For these pur-

poses aluminium might be worth twelve cents a

pound. It could be made harder by alloying it,

I specially with silicon; but even the hardest alu-

minium— short of aluminium bronze, which is

essentially ninety per cent, copper—I met with

was only about the strength of brass. The alloys
of aluminium have all been made and tried thou-

-auds of times, but no value has been found in

tlieni which would make the aluminium worth
more than copper—say, perhaps, eighteen cents a

pound. The aluminium bronze keeps fairly bright,
t)ut when made in its proper proportion is ex-

tremely hard to work. In this bronze aluminium
shows at its best, but does not come up to good
steel in ease of handling and working. One ad-

vantage is that the bronze is elastic and springy,
even when almost red-hot. It consists essen-

tially of ninety per cent, copper and ten per cent,

aluminium. How much the metal is worth for

advertising medals, for plaques, and other uses of

a more sensational character is, of course, impos-
sible to estimate. Its value ranks with that of

the chromo. At present its greatest use lies in

the magnetic power which it has for greenbacks,
;uid in proving the defective experience of capi-

talists. While, therefore, as will be seen from the

liequent examples quoted, the true value of alu-

minium does not lie much above that of zinc,

which costs "six cents a pound, the cheapest alu-

minium in the market is held at ?!2.25, and the

manufacturers are already compelled to send out

circulars, in which you may read between the

lines : 'Tell us some use of aluminium." There is

not a single application, at present, in which alu-

miuiuTn ranks intrinsically above the value of the

same weight of copper, which is sixteen cents a

pound. Even chemically it has not the energy of

sodium, potassium, or magnesium, and in an ex-

tensive practice as a chemist I haven't had a sin-

gle use for aluminium in fifteen years."

[Engineering and Mining Journal.]

PREl'ARATIO.V OF THE OXIDES OF THE
RAKER ELEMENTS.

The use of the oxides of the rarer- elements in

the various systems of incandescent gas lighting
which are now coming into prominence, makes it

of interest to note the manner in which these are

prepared. Thorium, lanthanum, cerium, and di-

dymium are obtained from the mineral monazite.

This is, however, a complicated ore, and difficult

to deal with. Orthite is another source from
which cerium and didymium are obtained, the

mineral costing in England about twenty-five

cents per kilogramme. Zircon, from which zir-

conia is obtained, was quoted some time ago at

$1.8714 per ounce, but can now be bought in quan-

tity at about fifty cents per pound. A similar re-

duction in price has taken place in the case of

thorite, from which thorium oxide is extracted.

This mineral, as commonly obtained, carries about

fifty per cent, thoria, ten per cent, uranium ox-

ide, and fifteen per cent, silica. Yttrium is ob-

tained from the mineral gadolinite. Most of these

minerals are said to come from Norway.
In the extraction of the oxides from thorite, the

mineral is finely powdered and dissolved in hydro-
chloric acid, with which it forms a stift' gelatinous

mass, part of the silica passing into solution, which

is evaporated to dryness to render the silica insol-

uble. Hydrochloric acid is then added, and tlie

chloride solution separated from silica, etc. Sul-

phide of sodium is added to separate lead, etc.,

after which hyposulphite of soda is added to the

dilute solution to precipitate all the thorium as

the hyposulphite, most of the impurities passing
into solution. Afterward, if necessary, the ce-

rium, etc., are separated by bringing down first

of all with ammonium oxalate from the solution

of the chloride. 'ITie hyposulphite is dissolved in

hydrochloric acid and then further precipitated as

a hydrosiilphite for the second or third time.

Finally, the thorium is brought down from the

solution of the pure chloride with ammonia, thus

getting a hydrate from which any of the other

salts can be obtained. Zircon can be treated in

the same way if first fused with bisulphate of

soda or caustic soda, and afterward evaporated to

dryness, the chemical reactions being much the

same as in the case of thorium. Cerium may be

prepared from cerite or the other minerals men-
tioned of which it is a constituent. With the

exception of zircon, most of the minerals, being

hydrated silicates, are very soluble in hydrochloric
acid unless they are first heated, in which case

they become quite insoluble, excepting in boiling

sulphuric acid.

These oxides are recovered from the old and

broken mantles, used in the incandescent gas

lighting systems, in the following manner: They
are first treated with sulphuric acid, evaporated
to dryness, and dissolved in water. The solution

of the sulphates is treated with caustic soda and

the precipitated hydrates washed to get rid of the

soluble sulphates. The hydrate is then dissolved

in hydrochloric acid and treated with hyposul-

phite of soda to precipitate the thorium and zir-

conium. Lanthanum, yttrium, and cerium are

thrown down from the filtrate as oxalates by am-

monium oxalate. These oxalates are then ignited

and dissolved in dilute nitric acid, by which means

the cerium oxide is left undissolved, the lantha-

num and yttrium oxides passing into solution.

Another method, and one more useful in analysis,

is to treat the oxides of lanthanum, yttrium, and

cerium with ammonium chloride, thus converting
the lanthanum and yttrium into the soluble chlo-

rides and leaving the cerium insoluble.

SCIENTIFIC BREVITIES.
Crystals of Platinum.— Professor Joly, of

Trinity College, Dublin, announces in Nature that

he has succeeded in producing small crystals of

platinum by stretching ribbons of pure metal,

sprinkling them with powdered topaz, and pass-

ing an electric current through the metal until it

is red-hot. In half an hour, if the metal is ex-

amined under the microscope after removal of the

topaz, it is found to have small and brilliant octa-

hedral crystals adhering to the edges. Other

forms alae occur. Professor Joly says that the

cause of the formation of the crystals is that flu-

orine is liberated at a high temperature from the

topaz, which attacks the platinum, forming a flu-

oride, which again breaks up, depositing the crys-
tals. This reaction is similar to what M. Moissail

has already described. The same thing takes

place with palladium.

Sanguinite, a New Mineral.—II. A. Miers, in

the Mineralogical Magazine, describes a new min-

eral which has been named sanguinite. It was
observed on specimens of argentine from Chanar-

cillo, and is probal)ly ii hexagonal sulpharsenite of

silver, allied to proustite. To the naked eye the

mineral appeared to be gothite, but examination

with the microscope revealed its difterent charac-

ter. It has luster, like earthy hematite; color,

bronze-red by reflected light, and blood-red by
transmitted light; streak, dark, purplish brown.

No quantitative examination was made, on ac-

count of the small quantity of material
;
a quali-

tative analysis, however, showed the presence of

silver, arsenic, and sulphur. The physical char-

acters, as a whole, prevent the mineral from being
referred to proustite or xanthoconite, the mineral

being nearw like the former in its physical char-

acters. The specific gravity and hardness have
not been determined.

Oil and Vinegar Mi.xture kor Domestic
Use.—Hugo Niirdlinger, of Stuttgart, has hit

upon a permanent combination of oil and acetic

acid which is of great practical use for technical

or medicinal as well as for domestic culinary pur-

poses. It may be employed for preserving, or for

making salads or mayonnaise. It is prepared in

the following manner : Take olive oil of the best

quality, and add to it, under constant and active

stirring, some of the best cider vinegar. The pro-

portion between oil and vinegar is not mentioned,

but, as will be seen directly, it can readily be de-

termined at the first trial. The turbid mixture

produced is now mixed with finely powdered table

salt and again thoroughly stirred, after which it

is set aside to separate into two layers. The

upper one will be perfectly clear and consist of

oil combined with anhydrous vinegar or acetic

acid, while the lower, turbid layer will contain

water, salt, etc. The oily layer is decanted and
bottled. The amount of stilt added is proportion-
ate to the amount of water present in the mixture.

If acetic acid is used, only a small amount of salt

is wanted ; if vinegar is used, more must be taken.

A New Storage Battery.—In a paper read

before the Wisconsin Electric Club, at Milwaukee,
Professor Haskins, of New York, described a new
form of storage battery invented by Professor

Main, of Brooklyn. This battery dift'ers from all

others in the manufacture of the lead plate. He
puts between two thick lead plates, say twenty
sheets of very thin lead foil, like sheets of paper.
Each of these thin sheets is covered on both sides

with fine plumbago. The thick sheets on the out-

side are like the covers of a book, of which the

thin sheets are the leaves. The whole is then

made solid by numerous lead rivets through the

mass. The book is then punched, by a press,
with numerous holes, entirely through. When
this is done the plates are put into cells, and
treated for weeks, until all the thin sheets are

converted into active material. Of course the

surface exposed to action is the circumference of

these perforations. This forms the positive plate
of the battery. The negative plate is a slab of

amalgamated zinc, resting in a pan of copper, also

amalgamated. The plates are horizontal, one
above the other, in the jar. The chemical action

is substantially the same as where two lead pipes
are used.
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AN INTERESTING CONVENTION.

The fourth annual convention of the Massachu-

setts Assembly of the Agassiz Association was

held at Middlesex Fells, Wyoming, Mass., May 30.

Many anxious glances were turned toward the sky
on Friday, for it looked as if a storm was gather-

ng ;
but Saturday morning was more promising,

although
" Old Prob " said " showers." A special

car was chartered on the 10.25 train from Boston.

A charming walk of three-quarters of a mile from

Wyoming station brought the delegates to Spot

Pond, where they found a beautiful and—what

was even more to the purpose—dry grove. Every

thing went off finely. The addresses were good,
the luncheon was good,

—as it ought to be, being
served by Dill of Melrose,—everyone was enthusi

astic. Only the drones staid at homej afraid of

the weather.

At 11.30 Mr. Warren Upham delivered a "Me-
morial Tribute to Agassiz." He spoke of four

perpetual memorials of the great scientist: 1st,

the boulder that marks his grave at Mt. Auburn
;

2d, Agassiz Museum at Cambridge ; 3d, the Agas-
siz Association; 4th, Lake Agassiz, that great

glacial lake in the wheat-fields of Minnesota.

The afternoon address was by Dr. Fred Gage,
of the Harvard Veterinary School, on "The Evo-

lution of the Horse."

The reports from the Chapters of the State were

encouraging ;
all had done good work.

Tlie evening camp-flre was a great success.

About sixty deleg.ates were present.

The officers elected for the ensuing year are as

follows :

President—E. P. Williams, Boston.

Vice-Presidents—Prof. E. A. Hartwell, Fitchburg; Prof.

C. E. Bennett, Pittsneld; W. P. MacCarthy, Taunton.

Secretary—Helen M. Howes, Hyde Park.

Treasurer—George F. Perry, Melrose.

Executive Board—Howard M. Ballou, Boston; Thomas
H. Fay, Boston; Belle P. Gowlng, Reading; Sophie Wasli-

burn, West Bridgewater; Edmund Woodman, Andover;
Mrs. Ella F. Boyd, Hyde Park.

CONVENTION NOTES.

The diplomas for best work during the year

were gracefully awarded by President Hall, the

first to Chapter 29, Boston, (B) ;
the second to

Chapter 591, Hyde Park, (A) ;
the third to Chap-

ter 678, Taunton, (C).

Pleasant letters were received from sister As-

semblies in New York, Now Jersey, Piiiladelphia,

and California.

Fourteen Chapters responded to the call for a

report of the year's work.

ITie "
Field-Day Convention " was a success.

ITie address of welcome by R. P. Williams, and

the response by Prof. E. Adams Hartwell, were

particularly appropiiate and graceful.

Universal regret was felt that the President of

the A. A. was detained from the Convention by
illness.

The evening reception by the new officers was a

pleasing innovation.

It is suggested that the Assembly may ere long

profitably undertake to map the State of Massa-

chusetts, geologically, botanically, and zoologi-

cally, each Chapter doing its part. DifTereut sec-

tions could meet quarterly to compare notes and

render mutual assistance, and each Chapter should

return monthly reports to tlie General Secretary

to be circulated throughout the State.

The delegates separated with a firm determi-

nation to "wake up the whole State" before

another year is ended.

Much of the credit for the success of this Con-

vention is due to the enthusiastic and untiring

efforts of the Secretary, Mrs. Ella F. Boyd, of

Hyde Park.

It has been proposed that the next Convention

meets at Harvard College, where, if anywhere,
the spirit of Louis Agassiz still lingers upon
earth.

+»t •

A. A. CORRESPONDING GEOLOGICAL
CHAPTER.

The first annual report of our Corresponding

Geological Chapter is very gratifying. The Chap-
ter has also issued a very neat printed report of

its work, for circulation among its members.

Here is the report :

Chapter 551, Buffalo, N. Y.—This Chapter was

organized February 20, 1890, with sixteen char-

ter members, and on the first of May this year
we had thirty-one active members. By the word

"active" we mean workers, as there are no

drones in our Chapter, for each and every member
must report every three months the result of his

observation. To cover a large territory and get
the benefit of the labor and investigation of work-

ers in geology and kindred sciences in various parts

of the country, this Corresponding Cliapter was

formed, and with grand results. We have mem-
bers who are investigating that vast and rich field

of fossils. New York; and reports from that re-

gion are a feast to those whose work has been

confined to the eruptive and metamorphic rocks

of Eastern Massachusetts, where a fossil is a rar-

ity. From other members we get valuable infor-

mation in regard to the gas and oil fields of

Pennsylvania, Ohio, and Indiana. Again our in-

terest is centered on the description of some pe-

culiar phenomena of Soutli Dakota or California
;

and not less interesting are the reports from Con-

necticut, New Jersey, Maryland, or Georgia. We
have members at all points of the compass, from

the "Great Lakes" to the Gulf, and from the At-

lantic to the Pacific. We already have members
in thirteen States of the Union, and are repre-

sented in Nova Scotia. We have communications

of great commercial interest, showing the econo-

mic uses of building and manufacturing products,

ore-])earing rocks, granite, sandstone, slate, lime,

cement, oil gas, coal, etc.

During tlie past year we have circulated eighty-
three valuable reports ;

valuable because they are

the results of personal observation
;
valuable be-

cause of the minute detail into wliich they entei-,

as our members in many eases have spent years
in studying a limited territory. The reports

cover all phases of geological phenomena, erup-

tive and sedimentary formations, fossils, miner-

als, metamorphism, disintegration, erosion, de-

position, eftects of the drift, .action of the ice,

and, in fact, all questions relating to geological

history. Geology teaches tlie earth's liistory ;
it

teaches of all the organisms which have existed

in the past. To be a thorougli geologist, one

should be acquainted with chemistry and miner-

alogy, and it is well to know something of

physics and geometry ;
it is also of great advan-

tage to be a paleontologist as well as a botanist,

zoologist, and conchologist. What a field we have

for study !

We have members in all walks of life, from the

professor of natural history to tlie mechanic.

We have both teachers and scholars; and when

teachers are interested in the study of nature,

what may not tlieir influence be on the pupils in

their charge? We shall never know how far-

reaching the influence of our labor may be.

Some of our members have contributed to scien-

tific literature, and some have given the results of

their researches on the lecture j^latform. Pro-

fessor Barrows who last year was President, and

Mr. A. W. Grabau who was General Secretary

have both on account of pressing duties ])eeu

obliged to decline, a re-election, but they are l)oth

members of the executive council and are as in-

terested as ever in the work. We have every

reason to feel proud of our Chapter as a whole.

All who are interested in geology, mineralogy or

paleontology are cordially invited to join us.

'J'he officers for 1891 are :

President—Frederick A. Vogt, 844 Genesee street, Buffalo,

N. T.

General Secretary—George F. Perry, Melrose, Mass.

Treasurer—Miss Isabella S. Deane, 45 Park street, Buf-

falo, N. T.

Executive Council—Amadeus W. Grabau, Society of Nat-
'

ural History, Boston, Mass.; Franklin W. Barrows, High
School, Buffalo, N. Y.

Division Secretaries—

A—Mrs. E. F. Boyd, 118 Hyde Park avenue, Hyde Park,

Mass.

»—E. T. Liefeld, 32 Cottage street, New Haven, Ct.

C—D. F. Lincoln, M. D., Geneva, N. Y.

D—Franklin W. Barrows, High School, Buffalo, N. Y.

E—Horace W. Britcher, Box 350, J. H. U., Baltimore, Md.
F—Mrs. C. M. Winston, Forreston, 111.

George F. Perry, Secretary,

Melrose, Mass.

— **

WILSON ORNITHOLOGICAL CHAFrER.

The President of the Ornithological Corres-l

ponding Chapter has been unable for some timc^jS
on account of illness, to answer communications ¥
regarding tlie Chapter. He has now liappily re- :

covered his health, and is anxious to see the

Chapter once more take its position by the side ol

the Gray Memorial Chapter, the Isaac Lee Memo^
rial Chapter, and the Corresponding Geological

Chapter. All who are interested in this liranch

are invited to address Mr. J. B. Richards, Box

332, Fall River, Mass.

By tlie way is there not room for a wide-

awake Corresponding Entomological Chapter?

OUR FRIENDS IN RUSSIA.

Our Russian members are enthusiastic and ac-

tive. Madame Fedchenko's list of plants is at-

tracting favorable attention to her faitliful work;
and other members are making full local collec-

tions of Russian insects and birds.

In a recent number of one of the leading Uu8-.i

sian magazines, Mr. B. Lessevitch has an article
\

on the Agassiz .Association. It looks very inter- •

esting in its quaint dress of Itussian type, l)ut the
'

only words of it we can read are "Association'

Agassiz," "Popular Science News," and our

address.
*»

Speaking of Popular Science News, tli

middle of the year has come, and we have not
ye|

secured the requisite number of subscribers fo

our paper. 'J'ry once more, please. The jourua

is really worth much more than one dollar to any|
one who reads it.

NOTES FROM HALIFAX.

I THOUGHT it might interest you to know soini

of our local names for well-known plantaj

(!heckerberry is licre called "tea-berry"; pa^

tridge-berry is called "snake-berry"; and as foi
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the dear little houstonia that turns the fields white

in spring, I have heard no less than five names for

it, "bluets," "poor-man's violets," "innocence,"
".Tune hours," and "poetry."—Katik W. Shan-
non.

ELECTRICAL QUESTION.
Will some one explain why blowing the breath

through an electrified glass tube discharges the

electricity, if the latter resides on the outside,
if glass is a non-conductor? The experiment was
shown last evening at our meeting.

—William
GOKMAN, Pulaski, N. Y.

»TIIE

AGASSIZ ASSOCIATION SAVED HER.
The following testimonial to the uplifting

power of the study of natural science is only
one of hundreds that delight and encourage us in

our work : "I shall never be able to express what
the X. A. has ))een to me; it saved me from the

fate of a frivolous young woman, devoted to soci-

ety and sentimental novels, and taught me to ap-

preciate what is best and truest in life."

A FEW NOTES IN REGARD TO CATS.

It has been a question with me, whether It is an

ostablished fact, that cats loose their canine teeth

in their infancy. Four kittens th.at were raised in

the house, during the space of four or five years,
lost their canine teeth at the age of three to four

months. The second tooth often appearing next
to the first, which finally dropped out. Some-
times the cat had lost one of the canine teeth for

some time before the appearance of the second
tooth. Two of our finest cats, now six years

old, have lost from one to three canine teeth.

ITiese teeth were the second ones, and this makes
me presume that cats may suft'er from toothache.

Some old cats still have all their teeth. In regard
to the second dentition, I have asked friends if

they had noticed the loss of the first teeth, and

they had, but of canine teeth only. I never saw

anything of this mentioned in natural histories,
and am curious to know whether the fact has

been stated, also whether dogs have a second den-

tition.—J. IIUSSON.

VITALITY OF BL.VCKBIRD'S EGGS.

The common blackbirds take up their summer
residence with us in great numbers. They build

nests around the marshy places, both on the

ground and in the low bushes, from June till

September, and doubless raise several broods of

young birds of four or five each during the sea-

son. Last September I was walking across a

field and came to an irrigation ditch that was

overflowing its t)anks. Suddenly a blackbird,

standing in the water on the bank of the ditch

flew up almost at my feet. Closer inspection
revealed her nest with four eggs in it, and the

nest full of cold water. The poor bird had been

doing her best to protect them. The water in the

ditch was as cold as one would wish to drink. I

felt of the eggs ; they were cold to the touch. I de-

cided to leave them until I passed that way again
and then take them to the house. It was now
about diirk and the air cool, and almost frosty.
'ITie ditch remained flooded until the next day.
A few days afterward I went to get the eggs.
The old bird again flew away in distress, and to

my astonishment, instead of the eggs I expected
to see, there were four hungry young birds in the

nest. I concluded that blackbird's eggs must

possess wonderful vitality.
— S. A. Spkay, Cor.

Mem. A. A., No. 14,200, Salida, Colorado.

A GEOLOGICAL RAMBLE— A NEW SUL-
PHUR SPRING.

My last walk was to I^ittle Falls, a very pretty

glen about one mile from this village. The creek,

obtaining its water from numerous springs and

the drainage of the surrounding country, flows

quietly over a gradually sloping bed of slate for

about three miles. Then,^ turning almost at a

right angle, it suddenly plunges into a dark, nar-

row ravine, not more than fifteen feet wide at the

bottom, the sides of which are heavily wooded
with spruce, pine, and hemlock. Flowing swiftly
for four rods it comes to the first fall, which is an

almost perpendicular descent of fifteen feet. Con-

tinuing over an almost level bed for about a hun-

dred and fifty feet, it comes to the second fall,

which is thirty feet in height, and falls into a pool
about fifty feet wide, the depth of which I was
unable to ascertain. Here the ravine suddenly

expands to a width of no less than a hundred and

twenty-five feet at the bottom and two hundred

feet at the top. 'I'he banks are walls of slate,

alternating with shale, and naiTOw bands of lime-

stone from one-eighth of an inch to an inch in

thickness. This structure is best seen on the

right bank, where for six feet from the surface of

the water the rock is planed perfectly smooth,

showing beautifully the waving lines of limestone

alternating with the slate. On the left bank near

the last fall and at the base of the clifl" may be

seen an example of the folding of strata, and fur-

ther down the creek on the right bank a very

peculiar formation, in which the lines of stratifi-

cation seem to radiate in all directions fi-om a

center. This glen is well worth an afternoon's

study.
While walking through the woods north of Still-

water my attention was attracted by a strong
smell of hydrogen sulphide to a white sediment

which covered the rocks near a small creek. Stop-

ping to examine it, I found that what is com-

monly called "powder-water" was slowly bub-

bling up through a bl.ack sediment in a hollow of

the rock, lliis hollow was less than an inch

deep, and the water escaped as soon as it came

up. Taking my chisel I cut a bowl about six

inches deep, and now have quite a sulphur spring.

On mentioning my discovery to people in the vil-

lage, I was told that there is a series of these

springs running almost in a line and extending
northeast for many miles. I think this deserves

attention. Philip S. Millku,

Stillwater, N. Y.

SOME GEORGIA MINERALS.

I hA^e analyzed the following minerals : Leu-

copyrite, sphalerite, turgite, chalcocite, hematite,

and chrysocolla. I found in a pile of paving
stones two very fine specimens of garnet. Under

an old watering-trough, where it had served many
years as a prop, I found a beautiful quartz geode,

sixty-five mm. in diameter. It is lined with deli-

cate crystals.
—Clarence M. Clakk, Savannah,

Ga. <
WHITE CARDINAL FLOWERS.

Everyone has heard of white blackbirds, and

everyone knows that blackberries are red when

they are green, but not everyone has seen a white

cardinal-flower. A member, William S. Richards,

writes from Melrose, Mass. :

" W. H. Gibson, in

an article in a recent number of Harper's Maga-

zine., speaking of albinism in plants, says that ' he

has heard of a white cardinal-flower.' It may be

of interest, therefore, to report the finding of two

white specimens of Lobelia cardinalis this season."

FOSSILS WANTED.
I WISH to get by purchase or exchange a few

specimens of trilobites and other fossils of the

same age.
—II. B. Wiley, First National Bank,

Miles City, Montana.

THE A. A. LESSONS IN MINERALOGY.
Professor Guttenberg's third grade, which

has been issued for a few months, is meeting the

same remarkable success which attends the first

and second grades. The success is thoroughly
deserved. The specimens are carefully selected,

and neatly packed in a convenient case; and the

book that contains the lessons—in this grade on

blowpipe analysis
—is handsomely printed and il-

lustrated. The charge for book, specimens, and

case, is only one dollar, and the Professor makes

no charge for his tuition. Dr. H. Hensoldt, of

Columbia College, has written of the third grade
lessons: "The little book is simply admirable;

at least I do not remember having ever seen any-

thing half so good, even in England, where ele-

mentary science primers have been in vogue for

more than twenty years."
To show how practical and simple the lessons

are, we quote from a letter written by a most in-

telligent and wise mother :

"Is the third grade ready? I am arranging my
little girl's lessons for the winter, and it would aid

me to know when we may expect them. She and

her little friend Sallie are very eager to go on

with the course. It has been a most excellent

thing for them both ; and I was delighted to see

with what interest and appreciation she examined

the minerals in the South Kensington Museum
this summer. She spent many hours there recog-

nizing old friends and studying new,—always
with pleasure,

—and it is due to your course."

The following extract shows how the A. A.

course in mineral study appeals to the average

boy:
"I must tell you how the course in miner-

alogy,
—of which I should have known nothing

had I not joined the Agassiz Association,—has

benefited me nior.e than all I hoped to gain. After

mastering the first grade I found that I could

identify many of the specimens about my own
home at a glance. Being so well pleased I took

the second grade, and am now at work upon the

third. During one of my walks I found a huge

quartz boulder from which I broke some of the

purest milk-white quartz I had ever seen. I find

in pursuing a course in mineralogy some knowl-

edge of chemistry is indispensable. Is there such

a course connected with the A. A?—O. W. C,
Orleans, Mass.

We clip the following well-deserved notice of

one of our western Chapters from a Minneapolis

paper :

FOLLOWERS OF AaASSIZ.

WHAT THE LOCAL AOASSIZ ASSOCLATION IS AND IS DOINQ.

Tomorrow afternoon the Minneapolis Cliapter of the

Agassiz Association will hold the last meeting of the second

year of its existence. It was founded in the autumn of

1889, by Frank Corbett and Fred White, both then students

at the High School, and has grown until it now has a mem-

bership of sixty-five. Nearly all the members are Jligh

School students, but there are some who have entered the

university and a few outsiders. During the greater part of

the year meetings are held once in two weeks at the library

building, at which papers on various scientific subjects are

read and discussed by the members. The Chapter owns a

collection of several thousand mineralogical and zoological

specimens, valued at $800 or $900. Many of the specimens
were donated by the Academy of Science and by friends of

the Association. This collection is at present kept in a room
at the High School building, but it is soon to be moved to

the Public Library. The Association is recognized by the

Smlthsoulau Institute, and receives all its publlcationa.
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The Association is divided into five departments, or

classes, eacli for tlie study of a particular brancli of sci-

ence. Most of tlie classes meet l)i-weekly, but the class in

electricity meets every weelc. A specialty is being made of

the mathematical part of the science, and the mechanism of

new inventions is studied. The duplex telegraph lias re-

cently been engaging the attention of this class. The as-

tronomical department observed the transit of Mercury
through the High School telescope.
Of course the work of the Association is entirely volun-

tary and independent of the High School course, but the

young scientists receive valuable assintjince and a certain

amount of direction from the teachers, and have the use of

the laboratories for their experiments. Among the lionor-

ary members, besides a number of High School instructors,
are Professor Pratt, of Davenport, who has interested liim-

selt in the astronomical work of the Association; Dr. A. P.

Elliott, formerly president of the Academy of Sciences;
Prof. C. W. Hall, of the university, and JLibrarian Herbert
Putnam.
The officers of the Association are as follows : President,

Frank Corbett; Vice-President, Charles Wilkinson; Secre-

tary, Miss Etta Holtz ; Treasurer, Miss Mary 'Wilson ; Cor-

responding Secretary, E. P. Bacon; Librarian, E. C. Mills.

Presidents of departments: Botany, Jliss Minnie Day;
mineralogy and chemistry, William J.Taylor; ornitliology,
H. H. Hurd; astronomy, Joseph Morton; electricity, Robert
Ford.

A branch has been organized at the Nortli Side Higli
School with about fifty members.

THE MICROSCOPE PRIZE.

Each competitor for this beautiful prize is left

free to choose for himself what to observe, how
to observe, and how to record his observations,

niere is as much room for originality and succes.s

in deciding what to study as in selecting methods
and securing results.

A SQUIRREL'S UNUSUAL MEAL.

On the third of last May as I was taking a walk
near the village of Dublin, N. II., I saw a striped

squirrel (chipmunk), the first of the season I had

observed, leap upon a wall about a rod away, and,

assuming the customary eating position ei'ect upon
the haunches, prepare to busy himself \\ ith some-

thing stowed away in his chops. Instead of a

kernel of corn or a nut, he took from his mouth
an earth worm not less than seven inches in

length and proportionally large in diameter. I

should add, that ordinary food for squirrels was

scarce; there had been very few acorns or beech-

nuts the previous fall, comparatively little grain
in the neighborhood, and less than the usual sup-

ply of fruit seeds. After holding the worm for a

few seconds while he "sized up" my intentions,
he began nibbling away upon it with earnest rel-

ish. When an inch or more had disappeared I ad-

vanced toward him, thinking he would drop his

prize as he ran away, but instead of that he care-

fully tucked it into his cheeks again. To make sui'e

that I had not been deceived, I turned to my little

daughter of nine years, who had stood near me
all the time, and asked,

" What was the squirrel

eating?"' and she immediately answered,
"
Why, a

fish-worm, papa."' Though I may have observed a

striped squirrel a thousand times,! never before saw
one eating a worm, or flesh of any kind. I con-

sulted the best observers of the habits of animals
in that region, as also books of reference in nat-

ural history, but none of these could throw light

upon what I had observed. The simple explana-
tion probably is, that the squirrel was starved

into eating a food which he had seldom or never
tasted before.—II. II. Piper.

STRONG NEW CHAPTER.

A VERY promising Chapter, just organized, is

No. 511, Niantic, Ct. It has twelve enthusiastic

members. 'Ilie Secretary is Mrs. J. E. Dutton.

LIST OF THE PLANTS OF THE DISTRICT
OF MOSCHAISK, GOVERNMENT OF MOS-
COW, RUSSIA.

BY MRS. OLGA FEDCHENKO.

( Continued.)

This valuable and complete list of Russian

plants was commenced in the May number, and

will be continued in subsequent issues until com-

pleted. The sign (*) stands in the list before the

names of such plants as cannot strongly be con-

sidered as wild, but either are or have been culti-

vated and now grow wild in gardens.

SCROPHULAKINE.«;, R. BR.

Verbascum thapsus, L.

V. iychnitis, L.

V. orientale, MB.
V. nigrum, L.

V. chamsedrys, L.

V. latifolia, L.

V. serpyllifoUa, L.

V. arvensls, L.

V. nigrum and cordatum, K. V. vcrna, E.

V. collinum, Schrad. V. agrestis, L.

Scrophularia nodosa, L. Limoselia aquatica, L.

S. alata, Gil. Melampyrum nemorosum, L.

Mnaria vulgaris. Mill. M. pratense, L.

Veronica longifolia, E. Pedicularis paiustris, L.
V. scutellata, L., and typica. Rhinantbus crista galli, E.
V. scutellata, B. pubescens. Euplirasia ollicinalis, L., and
V. anazallis, L. pratensis, Koch.
v. beccabunga, L. E. odontites, L.

v. ollicinalis, L.

LENTIBULARIE^, RICH.

Utricularia vulgaris, L.

LABIAT.*, .7USS.

Mentha arvensis, L. L. maculatuni, L.

Lycopus europseus, L. Galeobdolon luteum. Finds.
Salvia glutinosa, L. Galeopsis ladanuni, L.

Origanum vulgare, L. G. tetrahit, L.

Thymus serpylium, L., and G. versicolor. Curt.

chamsedrys, Koch. Stachys silvatlca, L.

Calamintha acinos, Clairv. S. palustris, L.

Clinopodium vulgare, L. Betonica otllclnalls, L., and
Glechoma hederacea, L. stricta, Koch.

Dracoccphalumthymifiorum, Leonurus cardiaca, L.

L. Scutellaria galericulata, L.
Lamium amplexicaule, L. Prunella vulgaris, L.

L. purpureum, L. Ajuga reptans, L.

bobaqlnea:, .iuss.

Echium vulgare, L. M. intermedia. Link.
Pulmonaria ofticinalis, L. M. stricta. Link.

Llthospermum offloinale, L. M. sparsiflora, Mik.
L. arvense, L. *Symphytum asperum, Lep.
Myosotls palustris, M'ith. Lycopsis arvensis, L.
M. cajspitosa, Schultz. Nonnea pulla, DC.
M. sllvatica, Hoffm., B. al- Borago ollicinalis, L.

pestris, Koch. Echinospermum lappula,Leh.

PRIMULACE.*;, VENT.

Primula ollicinalis, Jacq. L. nummularia, B. longepe-
Androsace fliiformis, Retz. dunculata, Weinm.
Hottonia palustris, L. Anagallis arvensis, L., and
Lysimachia thyrsiflora, L. plioenicca, Scop.
L. vulgaris, L. A. arvensis, B. ccerulea, Sch.
L. nummularia, L. Trientalis europiea, L.

PLANTA01NB.«;, JU8S.

Plantago major, L. P. lanceolata, L.
P. media, L.

chenOpode^, vent.

Amaranthus retroflexus, L. C. polyspermum, L.

Chenopodium album, L., and Blitum rubrum, Rchb.

typicum. B. glaucum, Koch.
C. album, B. viridc. Atriplex patulum, L.

POLYGONE.*;, JU8S.

Rumex obtusifolius, L. P. amphibium, B. terrestre,
R. crispus, L. Leers.
R. domesticus, Hartm. P. lapathifolium, L.
R. maximus, Schreb. P. lapathifolium, B. Incanum.
R. aiiuaticus, L. P. mite, Coss. et Germ.
R. confertus, Wiild. P. aviculare, L., and procum-
R. acetosa, L. bens. Led.
R. acetosella, L. p. aviculare and angustifo-
Polygonum bistorta, L. iium, Gold.
P. hydropiper, L. P. convolvulus, L.
P. amphibium, L., and na- P. dumetorum, L.

tans, Moinch.
THYMELE^, JU88.

Daphne mezereum, L.

ARISTOLOCHIEiE, JU8S.

Asanun europieum, L.

URTIC*, DC.

Urtica ureus, L. Humulus lupulus, L.
U. dlolca, L.

DLMACES, MIRB.

Ulmus fousa, Willd.

CUPUUFEB.S, RICH.

Quercus pedunculata, Ehrh. Corylus avellana, L.

SAIJCJNEiE, A. RICH.

Salix repens, L., and angus S. vimlnaiis, L.

tifolia, Wulf. S. purpurea, L.

S. depressa, L., B. Iiicolor, *S. daphnoides, Vill., B. .acuti

Fries. folia.

S. aurita, L. S. amygdalina, L., and dis-

S. caprea, L. color, Koch.
S. nigricans. Fries. S. amygdalina, B. concolor,
S. nigricans, B. criocarpa, Koch.
Koch. *S. alba, L.

S. clnerea, L. *S. fragills, L.

S. acuminata, Koch. Populus tremula, L.

S. stipularis, Sm.

BETULINE.1E, RICH.

Betula alba, L. Alnus iucana, DC.
B. alba, B. pubescens, Spach. A. glutinosa, Gartn.

CALLITHICHINE^, LINK.

Callitrlche palustris, L., and C. virens. Gold,

fontana, Rupr.
ORCHIBE^, JCS8.

Epipactis latifolia. Ail.

Lif^tera ovator, R. Br.

Neottia nidus avis. Rich.

Goodiera repens, K. Br.

Corallorliiza innata, R. Br.

Malaxis nionophyllo9,Swartz.

C\'pripedium caiceoius, L.

Orchis militaris, L.

O. macuiata, L.

O. latifolia, L.

O. incarnata, L.

Gymnadenia conopea, R. Br.

Cwloglossum viride, Hartm.
Platanthera bifoiia, Kicli.

Herminium monorchis, R.Br.

IIVHROCHARIUE^, DC.

Stratiotes aloides, L. Hydrocliaris morsus rana*, L.

ALISMACE^, JUSS.

Alisma plantago, L. Sagittaria sagilta: folia, L.

BUTOME.*;, RICH.

Butomus umbeliatus, L.

JUNCAGINE^, RICH.

Triglochin palustre, L.

ASPARAGE^, JUSS.

Paris quadrifolia, L. Polygonatum officinale. All.

Majanthemum bifoliuni, DC. P. multillorum, Denf.

Convallaria majalis, L.

LILIACEiE, DC.

*Lilium martagon, L. G. lutea, Schult.

Gagea minima, Schult.

JUNCACE.E, BARTL.

Juncus communis, E. Mey., J. bufonius, L.

and elfusus. Lnzula pilosa, Willd.

J. fliiformis, L. L. canipestris, DC, B. multi-

J. lamprocarpus, Ehrh. flora.

J. compressus, Jacq.

CYPERACE^, JUSS.

Scirpus palustris, L. C. vulgaris. Fries.

S. acicularis, L. C. acuta, L.

S. lacustris, L. C. pediformis, C. A, Mey.
S. sllvaticus, L. C. pilosa, Scop.
S. radicans, Schk. C. panicea, L.

Eriophornm vaginatum, L. C. pallescens, L.

E. latifoiium, Hoppe. C. flava, L.

E. angustifoHum, Roth. C. ampuilacea. Good.
E. graciie, Koch. C. vesicaria, L.

Carcx vulpina, L. C. vesicaria, B. Led.
C. muricata, L. C. fliiformis, L.

C. leporlna, L. C. hirta, L.

C. canescens, L. C. hirta, B. hirt:oformis,Pers,

ORAMINE^, JUSS.

Panicum crus galli, L. Pliragmites communis, Trin.

Setaria viridis, P. de B. Aira ca'spitosa, L.

*Phalaris canariensis, L. Meiica nutans, L.

P. arundinacea, L. Bri/.a media, L.

Hierochioa odorata, Wahlb. Poa annua, L.

Anthoxanthum odoratum, L. P. trivialls, L.

A iopecurus pratensis, L. P. pratensis, L.

A. geniculatus, L. 1". pratensis, B. angustifolia
A. fulvus, Sm. Sm.
Phleum pratense, L. P. compressa, L.

Agrostis stolonifura, L., and P. nemoralis, L., and vulgaris

vulgaris, With. Koch.
A. stoionifera, B. alba. P. nemoralis, B. firmula,Kocii
A. canlna, L. P. nemoralis and rigidula,

Apera spicaventi, P. de. B. Goldb. herb.

Calamagrostis lanceolata,Rh. I", fertilis. Host.

C. epigeios. Roth. Glyceria lluitans, R. Br.

C. silvatlca, DC. Dactylis glonierata, L.

Milium effusuni, L. Cynosurns cristatus, L.

(TV) ie continued.)
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I

With the present number the PoruLAR Science

N'ews commences its second quarter of a century.

Twenty-five years ago, on the first day of July,

1800, the first number of the Journal of Chemistry

and Pharmacy, a small trade journal of eight

pages, made its appearance, the principal object
of its existence being to further the business

interests of the chemical manufacturing firm of

.1. E. Nichols & Co. Owing to the eminent

scientific and literary abilities of its editor, Dr.

N'iciioi.s, it met with such an immediate and un-

expected success that its scope and character was
soon changed, and it took a leading place among
tlie standard scientific journals of the world—a

jilace which the present editors will use every en-

deavor to retain in the future as they have in tlie

past. The period of time just completed has ))een

unusuallj' rich in scientific discovery in every
liranch. To simply name the more important dis-

covel-ies would take more space than is at our dis-

l)osal, but we may mention the fields of spec-

troscopy, photography, telephony, and electric

lighting and power, as those in whicli the great-
est progress has been made, as well as the new

systems of chemical philosophy and molecular

pliysics which h.ave been formulated, and the gen-
eral acceptance of tlie theory of the gradual

development of living organisms from pre-

viously existing forms—one of the most Impor-
tant and revolutionary scientific generalizations
ever brought forward. The promise for years to

come is equally hopeful ;
we seem to be standing

on tlie verge of discoveries even more wonderful

llian those which have already been made, and at

any moment we may expect the announcement of

now phenomena and laws which will give us a far

deeper insight into the mysteries of Nature than

we have ever considered possible. The field of psy-

chology is one which has heretofore been almost

entirely neglected, but which only needs to he

eultiv.ated by systematic scientific investigations
to yield a rich return. Many other changes may
be noted during the period just concluded. The
name of the paper has been changed to one de-

noting more accurately its character and scope.
Its connection with the original business house

lias been entirely dissolved, the size of the paper
has been increased, and the variety and quality of

its contents improved in every possible way. The
death of Dr. Nichols, in 1888, was an irreparable

loss, botli to the paper itself, and to the present

oecui)ant of the editorial chair and those associ-

ated with Iiiin in the management of the paper;

but, notwithstanding this loss, it is with peculiar

pleasure that we note the continued prosperity
of the Science News, and its increasing influence

in the field which it has made especially its own.
It begins its second quarter century under the

most favorable auspices for a success which every
one connected with it will use his best efforts to

deserve and attain.

One of the most ingenious scientific hoaxes

iver perpetrated was tlie description of an alleged
automatic "comet finder" attributed to the in-

ventive genius of Professor Barnard of the Lick

Observatory, the action of which was said to be

dependent upon the varying electric resistance of

the element selenium under the action of light.

[Science News, May, 1891, page 71]. Originally

appearing in a San Francisco daily newspaper, it

was written with such skill, and with all the details

of the apparatus described in such a plausible

manner by one evidently thoroughly familiar with

the principles of physics and astronomy, that it

was particularly well calculated to deceive—as, in

fact, it did—nearly every scientific periodical in

the country, although a close examination of the

article would have shown at once the absurdity of

the story. A letter from Professor Barnard, ex-

posing the hoax, states that he considers it one of

the most remarkable ever gotten up on an astro-

nomical subject, and that it was originated by a

young man of remarkable ability
—

as. Indeed, he

must have been to have succeeded in deceiving so

many persons familiar with such matters. Pro-

fessor Barnard's "comet finder" will have to be

classified hereafter with the "moon hoax" of

some half a century .ago, and other products of a

too livel}' and indiscriminatiug scientific imagina-
tion.

*^

A SLIGHT modification of the present system
of weights and measures is proposed by Mr.

IIannssen, a Danish engineer, by which it can

be converted into a true decimal system equally
convenient for calculations with the French met-

ric system now so extensively used. Briefly

stated, the foot is increased by about 1-2,500 of

its present length, or the thickness of ordinary

note-paper,—exactly from 1.0000 to 1.000403,—
while the pound avoirdupois, the ounce, and the

imperial gallon remain unaltered. By this very

slight alteration of the length of the foot, which

hardly will be noticed in trade, manufacture, and

commerce, the present system of standards is at

once converted into a decimal system. While the

present cubic foot only contains 436,971.78 grains
of distilled water, the new standard cubic foot

would contain exactly 1,000 ounces (437,500

grains) of distilled w.ater of 4° C. temperature;
16 cubic feet consequently will be equal to 100

gallons, (called 1 hectogallon) ,
and 1 hectogallon

of distilled water of 4° C. weighs 1,000 pounds.
The new standard foot will be divided into deci-,

centi-, and milli-foot
;
and all the other units of

weight and measure are correspondingly simpli-

fied. The new system is described very fully in

a recent number of the Chemical Netos, and Mr.

IIannssen has certainly hit upon some very curi-

ous and remarkable relations between our present
standards of weight and measure. The difficulty

experienced in introducing the metric system Into

generiil use shows how hard it is to make any

change in this direction ; but the slight actual

alteration from existing standards required by
this system, and the great ease and simplicity
introduced by it into all calculations, may serve

to render it more popular and generally accept-
able if further discussions of the subject show no

other objection to its general adoption.

In April last a telephone line between London
and Paris, a distance of 297 miles, was opened
for public use, and we find our foreign exchanges
crowded with descriptions and illustrations of

what they apparently seem to think is an entirely
new application of electricity. As a matter of

fact, telephoning over much greater distances

has been a matter of daily occurrence in this

country, since 1883, when a conversation was
carried on between New York and Cleveland, a

distance 650 miles, and since then communication

has been obtained between Boston and Chicago

(1,000 miles). At the time of the great blizzard

of 1888, the only direct means of communic^tiou

between Boston and New York for several days
was over a long distance telephone wire, which
withstood the storm that prostrated all the other

lines. JAke most other luxuries in Europe, the

price for the use of the long distance telephone
is much higher than in this country, a charge of

two dollars being made for three minutes use of

the wire between the English and French capitals.

An undertaking which will undoubtedly be of

great value to science is the deep boring into the

earth which is soon to be made at the expense of

the government. An eight-inch well near Wheel-

ing, West Virginia, has been sunk by a private

company to a depth of 4,100 feet. Both oil

and gas have been struck througliout in paying
quantities. It has gone through several thick

veins of coal, and has traversed layers of gold

quartz, iron and numerous other minerals. The
owners are to drill about one thousand feet

farther and then the government will take up the

work, and, under the diiection of the Geological

Survey, drill into the earth as far as human skill

can penetrate. A complete record of all the

strata passed through and the discoveries that

may be made will be kept, and will form one of

the exhibits at the coming World's Fair. Al-

though we doubt the propriety of expending the

public funds for such a purpose, there can be no

question hut that the results of the boring will be
of the greatest scientific interest and importance ;

and, with the aid of modern machinery and appli-

ances, the engineers in charge will, without doubt,
succeed in penetrating into the earth to a much
greater depth than has ever before been attained.

An interesting, though not entirely novel, ex-

periment recently attempted by the writer was
the taking of a photograph by the light of the

full moon. A clear May evening was chosen, and
the plate (a Seed 26) was exposed for an hour and
a half with the full opening of the lens. It was de-

veloped in the usual way, giving a very good pic-
ture of the buildings of a city surrounded by hills

in the background. T'he electric street lights and
the illuminated windows were reproduced with

gieat intensity, while in the shadows there was
a noticeable lack of detail, as was to be expected
under the circumstances. Thie most surprising
feature of the picture, however, was the clearness

and the minuteness with which distant details

were reproduced, trees and other small objects
on the distant hills appearing with perfect dis-

tinctness, which were entirely invisible to the eye
by moonlight, and hardly to be distinguished even
in sunlight. A similar effect has been observed in

astronomical photography, where the cumulative
eft'ect of a long exposure gives a minuteness of de-

tail which Is not shown to the eye by the most

powerful telescopes. The diff"erenee in intensity be-

tween the light of the sun and moon is shown by
the long exposure required for the latter, as an

exposure of a fiftieth of a second would have
been sufiicient to have taken a photograph of the

same landscape when illuminated by direct sun-

light.
»+

At the meeting of the American Medical Asso-

ciation, held at Washington, May 5, 1891, Dr.

Charles A. L. Reed, of Cincinnati, introduced the

following :

Jtesoloed : That the American Medical Association hereby
extends a cordial invitation to the medical profession of the
western hemisphere to assemble in the United States In an
Inter-Contlnental American Medical Congress.

Jteaolved: That the Committee on Nominations be and is

hereby Instructed to nominate one member for each State
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and Territory, and one each from the army, navy, and ma-
rine hospital service, who shall constitute a committee,
which is hereby instructed to effect a permanent organiza-
tion of the proposed Inter-Continental American Medical

Congress, and to determine the time and place at which the

same sliall be held.

The resolutions were seconded by Dr. William

H. Pancoast and others, aud unanimously adopted.
The committee will meet next October, when the

time and place of meeting of the Congress will be

decided, and permanent officers elected.

»*
THE MAKCHOTS OF THE CAPE OF GOOD

HOPE.
Among the most curious and remarkable of the

sea fowl tribe are the manchots, or jackass pen-

guins, found at theCape of Good Hope and the

neighboring islands. The animals are of a most

strange and aberrant type, and are hardly worthy
the pame of birds. Their wings are entirely use-

less for purposes of flight, and have, apparently,
been modified into an organ more nearly resem-

bling the flipper of a seal. The feet are large and

clumsy, and, like the bear, the manchot is a

plantigrade, standing upon the full length of the

foot
; but, even with this advantage, his move-

ments on land are so clumsy tliat he is ol)liged to

use the cluster of strong feathers forming the tip

of the tail as an additional means of support when

standing upright. In the water, however, the

manchot is perfectly at home, and the limbs

which are of so little use to it on land enable it

to move with the greatest swiftness and ease.

The color of these birds is a pure white on the

under part of the body, and a black or grayish
blue above. Bands of a yellowish color have

sometimes been observed on the breast and the

sides of the neck, and tufts of bright yellow
feathers about the eye. A peculiarity of the

plumage of the adult male birds is the dark band

surrounding the lower part of the body, as shown
in the illustration. The average length of the

birds is about two feet.

The eggs are laid on rocky islands and on cliffs

bordering the sea. The nest is roughly con-

structed of stones aud shells, the principal object

being, apparently, to raise the eggs from the

ground and keep them dry during the process of

incubation. Usually a single egg only is found in

the nest, of a pure wliite color, and globular in

form, like tliat of a duck. After five weeks" incu-

bation the young manchots make their appear-

ance, and are fed from the beaks of their parents
with partially digested food regurgitated from
the stomach. After the responsibility lor their

young ceases, the old birds commence to moult,
and during this process they remain in a sort of

stupor until the new feathers are grown and it is

safe for them to take to the water once more.

Several of these birds are kept in the Jardin

d'Acclimatation at Paris, and have successfully
raised their young and withstood the rigors of the

past exceptionally cold winter. It is worthy of

notice that when removed to the northern hemis-

phere the manchot tends instinctively to delay
the nesting season about six months, to corre-

spond with the dift'ereuce in the seasons between
the two hemispheres. A similar tendency has

been observed in other exotic species.

Intermediate types of animals like the bird

above described are the strongest witnesses to

the truth of the theory of development. Like the

whale, which is a true mammal and not a fish at

all, and which was probably derived from some
terrestrial form of life, so in the manchot we can

almost say we have a true "missing link," and
an actual example of a bird in process of trans-

formation into a marine animal. Numerous simi-

lar intermediate forms, both existing and fossil,

are known to naturalists
;
and the more the innu-

merable forms of life are studied, the more

strongly the conviction is forced upon us that the

structure and functions of living forms are not

fixed, but constantly, although slowly, changing ;

or, in other words, the picture which Nature pre-
sents to our view in the world of life is not a

mosaic, but an ever varying kaleidoscopic design.
The accompanying illustration is reproduced

from La Nature.

THE END OF THE WORLD.
Wk are taught by astronomy and geology, that

this earth upon which we live has not always
been in the same condition in which it now ap-

pears to us. It has had a beginning, and has gone
through a series of changes from a mass of incan-

descent gas, through liquid and solid forms, sub-

jected to varying climates and occupied by ever

varying forms of life, until in our own day we
find it so well adapted to our existence, that, for-

getting the comparitively minute space of time

in which we, or even the human race, have lived

upon it, we are likely to think that the present
conditions are fixed and that the earth will con-

tinue to go through its daily and yearly rotations,
with alternations of summer and winter, day and

night, while generations of man and the present
races of animals continue to succeed each other

for an indefinite or infinite number of years.

Nothing could be further from the fact than

this belief. The earth is passing through a regu-
lar cycle of changes, the forms of vegetable and

animal life existing upon it are constantly vary-

ing, and there can be lio doubt but that in the

course of time, ages hence though it may be, the

earth will become unfit for human habitation, if,

indeed, before that time the form of life known
as man, has not been developed into an entirely

dift'erent organism, or "
improved off of the face of

the earth."

We cannot say positively what will be the final

fate of the earth. The present condition of the

moon gives us a hint, and shows us a bare, cold

mass of rock without water, air, life, or vegeta-
tion. It may be that sometime all the air and

water on the earth will be absorbed into its sub-

stance as into a great sponge, when it would rap-

idly acquire the lunar characteiistics. If the ne-

bular theory is correct, aud the moon was thrown
off from the earth, it must at one time have

possessed air and water, both of which have now
vanished.

The tides are another source of disturbance to

the continuance of present conditions. The great
tidal waves of water sweeping around the earth

each day and rushing against the shores, act as a

brake and tend to retard its motion, making each

day a trifle longer than tlie preceding one. The

variation is imperceptible—almost infinitesimal—
but it exists nevertheless, and in course of time,

if not compensated for in other directions, will

end in giving us a day of a year in length with

six months of darkness and six months of light.

Burning heat alternating with freezing cold.

Will the earth ever fall into the sun? That is

a question which no one can answer. From ob-

servations upon certain comets the existence of a

retarding element in space has been suspected,

and if any such element exists it is only a ques-

tion of time—and a very long time—when such a

catastrophe must occur. But as long as astrono-

mical observations have been made, no cliange in

the length of the year has been noticed, and the

question still remains undecided.

A great increase in the sun's heat would result

in the destruction of all forms of life, and such

an increase is among the possibilities. Small and

inconspicuous stars have been observed to blaze

up suddenly to the greatest degree of brightness,

and spectroscopic analysis has shown such stars

to be enveloped in incandescent gases thrown out

from their interior. Similar explosions on a

small scale are constantly occurring in our own

sun, and while it is very improbable that any
marked increase of heat from such a cause will

ever be felt upon the earth, the possibility re-

mains.

The most certain catastrophe, however, and one

which is likely to be nearest in point of time,

is the final extinction of the light and heat

of the sun. While we do not know the exact

cause of all the radiant energy wliich the sun is

constantly sending to us, it is certain that there

must be an end to it sometime, and tliat we are

supplied from a reservoir containing only a fixed

amount, which must certainly be exhausted. Wlien

that time comes all life will cease to exist, and the

sun and planets will move through space, dark,

cold, and dead masses of barren rocks untenanted

by even the lowest forms of life. With our present

knowledge, this must be the inevitable fate of the

universe, albeit the number of years required

for its consummation is so great that the human

mind cannot conceive of its magnitude. Beyond
that point we can see no farther, but our wisdom

is extremely limited, and there may be natural

laws at present unknown to us by which the

scattered energy may be once more gathered up

into centers of radiation, the earth renew its

youth, aud the cycle of organic and inorganic

changes begin once more. Long before th.at time

we may all hope for a condition of existence in

which we can view the m3'steries of natuie with

a clearer vision, and look back upon the problems

which now appear so perplexing and unsolvalde,

as in our waking hours we look back upon the

troubled visions and fancies of a restless sleep.

An electric welding machine for making chain

cables is among the latest applications of electric

welding. It has been found possible to weld two

links at the same time.
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STUDIES IX PLAXT BIOLOGY.

BY PROF. JAMES H. STOLLER.

IV.

THE MAIDEN-HAIR FERN.

No plants that grow in the woods or waste

fields are more noticeable than the ferns. The
t.all feather-shaped fronds of the common species,

met with everywhere in damp, shady places, are

among the most familiar forms of vegetation. In

almost any locality at least a dozen species of

ferns may be found, and among them the maiden-

hair fern {Adiantum pedatuyn), well known for its

gracefulness of form and delicacy of structure.

It may be distinguished from all others by the

fact that the leaf-stalk is slender, highly polished,

puiplish in color, and forks into two equal curved

l)ranches, upon the divisions of which the small

oblong leaflets are borne.

It should be observed that the portion of the

plant appearing above ground consists of the leaf

only. The stem is under ground, being a rhizome ;

it is dark colored, woody, branching. It remains

iilive from year to year, growing w ith each season

at one end of the main axis, and at the ends of the

branches, and dying away at the other end of the

axis. (It follows from this manner of growth
that one plant eventually breaks up into many).
From the growing ends each spring new leaves

arise, those of the preceding year having died

away at the approach of wintei'. Roots are given
off from the lower side of the rhizome.

Everyone who is observant of plant life has

noticed that ferns, unlike other common plants of

their size, do not bear flowers. It is generally
known that the brown patches that appear on the

under siiles of the leaves in late summer take the

place—are the physiological equivalents—of flow-

ers. Each of these patches, called a sorus, is

made up of a number of box-like parts, termed

sporangia, in which are contained spores. A spore
is a single plant-cell, just large enough to be dis-

cerned with the naked eye, consisting of a firm

outer coat, or cell-wall, and soft contents of pro-

toplasm.
Let us trace the history of the spore produced

by the maiden-hair fern. When, by the rupture
of the sporangium, the spores have fallen to the

ground, having been transported, perhaps, to

some distance by the wind, they remain for some
time—ordinarily until the next spring

—in an in-

active condition. l?ut the life of the tiny cell is

consei-ved, and at last germination takes place,
the spore giving ott" a slender thread-like projec-
tion. This thread, by the formation of cross-

partitions, comes to consist of a row of cells.

I'resently it sends ofl' a downward-growing branch,
which penetrates a little way into the soil. Thus
a tiny plant, consisting of an above-ground por-

tion, or thallus, and an underground portion, or

root, is formed. Growth continues, and the aerial

part, having increased both in length and breadth,
comes to consist of a small, flat, heart-shaped

green leaf. Meanwhile many additional hair-like

roots have grown out from the lower side of the

leaf, holding it to the ground and absorbing nour-

ishment for it from the soil. This little plant,
which is no more than about one-eighth of an
inch in diameter, is called a prothallus.

Thus the result of the development of the spore
is the production of a tiny plant bearing no re-

semblance whatever to the fern plant from which
the spore was derived. We must look to see what
becomes of the prothallus, to And out, perchance,
how a new maiden-hair fern comes into being.

If the little green leaf be closely examined there

will be seen upon its lower side small elevations

of two kinds. Those of the one sort are rounded

in fonn, numerous, and placed among the root-

hairs, at their bases
;
those of the other kind are

larger, flask-shaped, and situated near the notch

in the middle of the wide end of the leaf. Exami-
nation of the rounded elevations shows that within

them a number of cells are developed, and by con-

tinued observation
]f. may be. ascertained that

these cells become changed to spirally-coiled, cil-

iated bodies, which emerge from thin covering
and swim about in the drop of rain or dew that

may be adherent to the leaf. These bodies are

antherozoids, or male reproductive cells. In the

flask-shaped elevations a single, relatively large
cell develops, the oosphere, or female reproductive
cell. The motile antherozoids make their way
through the neck of the flask, and, uniting with

the oosphere, eflect its fertilization.

lliis cell is now the germ of a new plant. It

soon begins to divide, and, by the usual process
of cell-multiplication and differentiation, ulti-

mately develops into the familiar fern plant. The

prothallus exists only for a short time—passing

away as soon as it has afforded nourishment for

the primary stage of growth of the fern. Thus
the office of the prothallus is the development of

the sexual reproductive cells. The .spores pro-
duced on the leaves of the fern in summer, while

truly reproductive cells, are lacking in any char-

acter of sex. Tliey serve only to produce a thal-

lus upon which are formed the tnie sexual cells.

Plants going through a round of life like that of

the ferns are said to exhibit alternation of genera-
tions. By this is meant the alternation of a sex-

ual with an asexual generation. This ijrin'ciple of

alternation is true of most of the cryptogamic, or

non-flowering plants; and it is perpetuated, in

indistinct form, in the higher flower-producing

plants.

If a thin cross-section of the stem of a fern leaf

be examined with the microscope, it presents a

very pretty appearance, and also aflbrds a means
for gaining a knowledge of tissue-structure as

seen in i)lants. One sees that the stem is made

up of cells, the appearance as a whole being like a

piece of delicate lacework. A little observation

shows that the cells are of several different kinds,
in regard to shape, size, and thickness of walls,
and that those of the same kind are arranged in

groups. 'Ilius at the outside of the stem are

small, thick-walled cells, and it may be readily
inferred that these are protective for the cells

within, and that they give to the stalk its hard-

ness and strength. These cells thus form an

epidermis, or protective and supporting tissue.

Within the epidermis, and making up the greater

part of the section, are rather large cells, polygo-
nal in shape, with thin walls, and having granular

contents, which, upon being tested, proves to be

starch. lliese cells form the parenchyma, or

nourishing tissue. In the stem of a young fern

the parenchyma cells are green in color, due to

the presence of chlorophyl, and at this time they

perform the function of starch-makers. But as

soon as the leaves are fully formed, this work is

mainly transferred to them. The starch present
in the parenchyma cells of the stem of tlie fully

grown plant has, in part, been brought down from
the leaves, and is stored up in the cells as food-

matter, available for the living cells of every part
of the i^lant.

In the middle portion of the stem one sees a

large group of cells forming a third kind of tissue,

or rather a system of tissues, namely, fibro-vascu-

lar bundles. Some of the cells of these bundles

are much elongated and placed end to end, form- I

ing vessels, for the transfer of gases and liquids

through the plant-body. Other cells are smaller,

thick-walled, and are packed around the vessels
;

these are called fibers. Of these vessels and fibers

there are to be distinguished those which are

associated to form the xylem, or wood part of the

bundle, and those which form the phlmm, or bast

portion of the bundle.

In the possession of these several tissues the

ferns approximate in organization the higher

flower-bearing plants. In the scale of plant life

the ferns stand somewhat above the middle place.
That this is their relative rank is also indicated in

the fact that the ferns and tlieir allies were char-

acteristic of the middle periods of geologic time.

Union College, Schenectady, X. Y.

[Specially Observed for Popular Scibncb News.]

METEOROLOGY FOR MAY, 1891, WITH
REVIEW OF THE SPRING.

temperature.

Average Thermometer.
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twenty-tliree Mays has been 2.92 inches, with ex-

tremes of .55 inch iu 1878, and 4.8,S iuclies in 1890.

In 1879 and 1887, also, tliere was less tlian one

inch iu May, but iu tiiose years, lilie the present,

large amounts liad fallen in April and preceding
moutlis. Tlie amount this year since January 1

was 29. .35 inches, while the average for these five

mouths in twenty-three years has been only 22.33.

The amount of precipitation the present spring
was 14.21 inches, while the average for the last

twenty-three springs has been 12.50 inches, with

extremes of 8.44 m 1880, and 17.39 in 1890.

PRESSURE.

The average pressure the past month was 29.996

inches, with extremes of 29.70 on the 1st, and
30.40 on the 20th and 21st,—a rauge of .70 inch.

The mean for the last eighteen Mays has been

29.942 inches, with extremes of 29.868 in 1874, and

30.038 iu 1887,—a range of .170 inch. The sum of

the daily variations was 3.94 inches, giving a

mean daily movement of .127 inch. This average
the last eighteen Mays has been .123, with ex-

tremes of .073 and .170. The largest daily move-

ments were .38 and .37, while 14 observations were

stationary
—

indicating much steady weather.

The average pressure the last spring was 29.997

inches, with extremes of 29.12 and 30.45, both in

April. The daily variations were .174 inch.

VFINDS.

Tlie average direction of the wind the past
month was W. 11° 53' S., or one full point south

of west. Tlie mean for the last twenty-two Mays
has been W. 1° 33' N., with extremes of E. 63°

45' X. in 1881, and VV. 57° 32' S. in 1887,—a range
of 173° 47', nearly half the entire circle. The rel-

ative progressive distance travelled the last month
was 38.83 units, and during the last twenty-two

Mays 552.2, an average of 25.24,
—showing much

less easterly winds than usual the last month.

The mean direction of the wind this present

spring was W. 26° 2' X., while the average of the

last twenty-two springs has been W. 29° 10' X.

The distance travelled the last spring was 97.93

units, and the last twenty-two springs 2,138 such

units, an average of 97.18,
—showing the winds

this spring to have been a very near average.
D. W.

NatiCk, June 5, 1891.

[Specially Computed lor Populak Science News.]

ASTROXOnCAL PHEXOMEXA FOR JULY,
1891.

The earth is in aphelion—that is, it reaches its

greatest distance from the sun—on July 3, at 10

P. M. Mercury, at the beginning of the month,
is a morning star; it passes superior conjunction

with the sun and becomes an evening star on the

morning of July 7, and by the end of the month
is well out toward eastern elongation, which it

reaches about the middle of August. It is rather

too far south of the sun to be easily seen. Venus
is still a morning star, but it is getting nearer the

sun, and by the end of the month rises only about

an hour earlier. It is much fainter than it was in

the spring, and is moving toward superior con-

junction, but will not reach it until the middle of

September. Mars is quite close to the sun through-
out the month, too close to be seen, and passes

conjunction, changing from an evening to a morn-

ing star, on the morning of July 30. Jupiter is in

the constellation Pisces, and moves slowly east-

ward among the stars until July 8, when it stops

and begins to move westward, but the whole mo-

tion is only about equal to the moon's diameter.

It rises at the beginning of the month at 11 P. M.,

and about two hours earlier at the end. The fol-

lowing eclipses of Jupiter's satellites may be seen

from some point or other in the United States.

All the phenomena take place on the left of the

planet, as seen in an inverting telescope. D. de-

notes disappearance; R., reappearance. Times
are Eastern Standard.

1. D. July
I. D. July

IV. R. July
I. D. July

II. D. July
I. D. July

III. R. July
II. D. .Tuly
I. D. July

III. D. July
III. R. July
II. D. July
I. D. Jiily
I. D. July

4, 3h. 49m. A. M.
5, lOh. 17m. P. M.
7, 12h. 4m. A. M.
8, 5h. 4.3m. Jt. M.
11, llh. .39m. P. M.
13, 12h. 12m. A. M.
19, 12h. 14m. A. M.
19, 2h. 14m. A. M.
20, 2h. 6m. A. M.
26, 12h. 55m. A. M.
26, 4h. 15m. A. M.
26, 4h. 48m. A. M.
27, 4h. Om. A.M.
28, lOh. 29m. P. M.

Saturn is in the constellation Leo, and during
the month moves eastward among the stars about

2%°. It sets at about 11 P. M. on July 1, and at

about 9 P. M. on July 31. During the month it is

quite a conspicuous object in the sou'.hwestern

sky in the evening. Uranus is in the constellation

Virgo, and is in the southwestern sky, following
Saturn a little less than three hours. Xeptune is

a morning star in the constellation Taurus.

The Constellations.— The positions given hold

good for latitudes differing not many degrees
from 40° north, and for 10 P. M. on July 1, 9 P. M.
on July 16, and 8 P. M. on July 31. On the south-

ern meridian are Corona Borealis, near the zenith,
and Scorpius, down near the horizon. Sagittarius
is just rising in the southeast. Hercules is east

of the zenith. Aquila is about half-way up, a

little south of east. Lyra is a little north of east,

somewhat higher than Aquila, and Oygnus is be-

low Lyra. Delphinus is near the eastern horizon.

Draco lies on both sides of the meridian, between
the zenith and pole. Cepheus is to the right of

the pole star; Cassiopeia near the horizon, a little

east of the meridian. The principal stars of Ursa
Minor lie near the meridian, above the pole. Ursa

Major is to the left, with the pointers at about the

same altitude as the pole star. Bootes is just west
of the zenith, and Leo is near the western liorizon.

Virgo follows Leo, low down in the southwest,
and Libra lies between Virgo and Scorpius.

M.
Lake Forest, III., June 3, 1891.

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

QtJESTiONS regarding the treatment of diseases

cannot be answered in this column.

T. D. X., Milwaukee.—What is the greatest dis-
tance to which the most powerful modern cannon
can throw a shot ?

Answer.—From nine to twelve miles, according
to various conditions of powder, w ind, etc.

Subscriber, Vermont.—The laws governing the
action of lightning are not well understood, owing
to the impossibility of studying it in the labora-

tory, and the uncertain and uncontrollable nature
of the natural discharges. Although currents of
such intensity would probably not act in exactly
the same way as those produced by batteries or

dynamo machines, yet the same general principles
would undoubtedly apply to all manifestations of
electric energy. It is a well-established fact that

lightning-rods, properly applied, and with a good
ground connection, do furnish a large measure of

protection; and, although we have. obtained little

additional knowledge regarding them since Frank-
lin's day, there is no reason why we may not in

the future arrive at a much better understanding
of the nature and laws of lightning, and be able

to protect buildings from its destructive effects
with absolute certainty.

LITERARY X0TE8.
An Elementary Handbook of Potable Water, by
Floyd Davis. Ph. D., Silver Burdett & Co., 6
Hancock Avenue, Boston.

This book is from the pen of an able chemist
and sanitarian, who writes from the standpoint of
an experience gained from the examination and
study of nearly one thousand water supplies.
The discussions are clear, compact, vivid, and sat-

isfying. They cover well the field of inquiry,
and display a thorough knowledge of the subject
in hand. The impurities in drinking-water that
are oftenest the cause of disease and death are dis-
cussed and the natural and artificial processes of

removing them from water are also given due con-
sideration. But all methods of analysis are

avoided, except some of the elementary qualita-
tive tests given in the appendix.

Table for the Determination of Minerals by Physi-
cal Properties, by Persifor Frazer. J. B. I^ip-

pincott & Co., Philadelphia. Price, $2.00.

These tables are very full and complete, and are
formed upon a system which enables one to de-
termine in a very short time and with a few
simple instruments which may be carried into the

field, the identity of any unknown and doubtful
mineral. It will be found extremely valuable to

students, both as an aid for study at home and as
a companion upon collecting tours. The present
third edition has been entirely rewritten and
brought down to date.

Science of Every Day Life, and Science Applied to

Work, by John A. Bower, F. C. S. Cassell &
Co., New York.

These two elementary works are intended for be-

ginners in scientific study without previous knowl-
edge of the subjects treated of. They are most ex-
cellent in their way, and we can recommend their

perusal to all desiring to obtain a knowledge of
the first principles of physics and mechanics.
'I'he endeavor has been made to give correct scien-
tific information in plain language, so as to form
a basis for successful work in the interesting and
important branches of stady here dealt with.

We have before made mention of The Fairyland
of Flowers, (Educational Publishing Company, Bos-

ton), but a more careful examination of this ele-

mentary text-book of botany for children and
others commencing the study of this fascinating
branch of science, compels us to give it an addi-
tional word of commendation.

The Friend of Death is the fantastic title of the
latest number of the " Unknown Library," pub-
lished by the Cassell Publishing Co. of New
York, (50 cents) ,

but it is a powerfully written

story, showing considerable literary ability, and
will be enjoyed by novel readers.

The Pantobiblion. is a new monthly periodical,

published at St. Petersburg, Russia, by A.

Kersha, which is intended to be a complete sum-
mary of contemporary scientific literature, both
books and periodicals. It will also contain criti-

cal articles on scientific publications and a review
of the current periodical literature of the world,
showing the contents of all the chief scientific

magazines of the day devoted to the applied sci-

ences and published in all the princip.al languages.
The subscription price is '24 shillings, (about
$6.00) per year, and Messrs. I). Appleton & Co.,
of Xew York, are the American agents and will

receive subscriptions.

Pamphlets, etc., received : Protection or Free
Trade i^ by Henry George; Report of the Smithso-

nian Institution for 1SS9 ; On Chemism, or The

Organization of Matter, by A. E. Dolbear; The
Limits of Scientific Inquiry, by Dr. H. Hensoldt;
Osteological Notes on the North American Kites,

Mortuary Customs of the Navajo Indians, Fossil

Birds from the Equus Beds of Oregon, and Notes on the

Classification of Pigeons, all by \i. W. Shufeldt, M.
D.

;
and the Report of the Numismatic and Antiqua-

rian Society of Philadelphia.
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THE MYSTERIES OF CONTAGION.

A WELL-KNOWN lecturer has suggested as an

improvement upon the present order of things,

tliat lie "would make health catching, instead of

disease," and while such an arrangement would

undoubtedly be a very desirable one, the irre-

futable logic of facts is against its possibility.

Tlie whole matter of contagion and infection,

liowever, is so mysterious and little understood

that on theoretical considerations alone tlie com-

munical)ility of health would seem to be as liliely

as that of disease. The recent spread of "la

grippe
' has been an excellent illustration of how

little is known on this point, for, notwithstanding
the volumes that have been written upon the mat-

ter, and the careful observations of trained phy-
sicians upon thousands of cases, practically noth-

ing hag been discovered in regard to its origin,

nature, dissemination, or treatment. A disease

which, starting from an uncertain point in Asia

or Europe, can in a few montlis spread over the

civilized world, attacking a large proportion of

the population, is certainly a remarkatde one
;
and

the mystery of its progress is not the less remark-

able from the fact that, apparently, it is not di-

rectly communicated from one person to another,—like the small-pox, for instance,
—but the malign

Influence seems to l)e, as it were, in the air, and,
like the rain, to fall upon the just and unjust,
without any regard to their ordinary condition of

health. One can hardly consider witli equanimity
the result of the recent epidemic if it had been of

a slightly more malignant and fatal type; but

there is no apparent reason why it might not have

been so, and produced a more devasting pestilence

than any yet recorded in history.

Diseases like typhoid and scarlet fevers, diph-

theria, measles, or whooping-cough are considered

to be dependent upon a specific germ of the dis-

ease, received into tlie system from some previous

case; but every physician has met with cases

where no possible source of contagion could be

traced, although under the conditions of modern

life, with the constant intercommunication of per-

sons, it is difllcult to prove that the disease did not

have an external source. We have known of two
cliil Iren residing on a lonely farm to be taken

witii scarlet fever, althougli they had not left the

ueigliborhood for weeks. In a family which had

spent several weeks at a summer resort, one only
was attacked with typhoid fever on returning

home, aud yet all the members must have been

eiiiiiilly exposed to the defective drainage or con-

taminated water supply, if any such existed.

Thousands of persons are today diinking impure

water, living in an atmospliei'c saturated with

sewer gas, and exposed to every unhygienic influ-

ence, aud yet wliat a small proportion will ever

contract one of the so-called " filth diseases."

No view is more generally accepted than that

low, wet, swampy localities are malarious and

unhealthy ; yet Stanley, in his work on " The

Congo," tells us that the station of Vivi, built on

a liigh, well-<lrained bluflt', overlooking the river,

and especially selected for its salubrious position,

was one of tlie most unliealthy places in the whole

valley, while at Equator station, only a few feet

above the river, and surrounded by swamps filled

with vegetable and animal matter putrefying uu-

dei' tlie rays of the tropical sun, the men became

strong and lieaity and in much better condition

tliau at stations presumably much better adapted
for a wliite man"s residence.

Mr. Walter Coote, who travelled extensively in

the South Sea Islands, gives the following similar

evidence :

"I have seen Englishmen living in Fiji, on the

borders of almost stagnant estuaries, with the

densest and most rank vegetation around them on

all sides, with mosquitoes and a hundred such

insects infesting the district like a plague ;
in dry

seasons their liouses will stand in the very center

of great plains of reeking ooze, in times of flood

the muddy river will rise to their very verandas,
and yet these people are robust and healthy. I

have gone from there, and a few weeks later vis-

ited islands in the Solomon group, or New Heb-

rides, where I have found a dry coral soil and

liigh land, upon which the pure trade wind blows

freshly month after month, steep land, too, from

which the rain water is quickly borne downward
to the sea, and all this but a few hundred miles

from the Fiji group, and in the same latitude, and

blown upon by the same trade wind, and yet in

these places it is almost death for a white man to

spend more than a few months in the year on

shore, and practically no one who lives ashore at

all can hope to escape frequent and severe attacks

of fever. In fact, it is only by being thoroughly

acclimated, through a long period of time, that he

can hope to live there at all."

Individual resistance to contagion is none the

less remarkable. A physician or nurse will be

brought into the most intimate contact with a

case of contagious disease without contracting it,

while the same patient may communicate it to

a person passing him in the street, in the early

stages of his trouble, before it has developed suf-

ficiently to cause any alarm. We have known of

a most malignant attack of diplitheria, communi-

cated to a druggist by a person calling at the

store before his disease had fully declared itself
;

and a lady suftering from the mumps succeeded in

communicating them to a sympathizing neighbor
who stopped for a moment at tlie door to inquire

after her health, while other members of the fam-

ily residing in the same house remained unaf-

fected.

Although there is much in regard to contagion
that is mysterious and not well understood, the

fact remains that a certain class of diseases are

directly communicated from one person to another,
and that liad water, impure air, and unhygienic

surroundings will often produce a class of diseases

which otherwise could be avoided ; and if there

are apparent exceptions to these rules it is none

tlie less the duty of everyone, both to himself and

others, to prevent the spread of contagious dis-

eases by isolation ami disinfection, and to use his

best efi'orts to prevent the development of such

diseases by a careful attention to the cleanliness

and sanitary condition of his surroundings. We
are unable to do much more than this with our

present knowledge, but medical science is making
such progress in this direction that we may at

some not very distant period be able to protect

ourselves against the whole list of contagious dis-

eases as easily as we do now against that scourge
of previous centuries—the small-pox.

[London Pharmaceutical Journal.]

THE TEETH IN RELATION TO HEALTH.*
BY W. KUSIITON, L. D. S.

FiKST of all, let us inquire wliat the teeth are.

They consist in the human adult of thirty-two
masses of ivory-like substance, differing in size

and sliape, and inserted in the bone of the upper
aud lower jaws (sixteen teetli in each jaw) iu the

*Rea<J before the Chemists'
London.

AgslBtants' Association of

form of elliptical arches. The upper arch is nor-

mally larger than the lower, the latter tieing inside

the former when the mouth is closed, especially

the incisors. The lower grinding teeth do not

close against the corresponding teeth in' the upper

jaw, tooth for tooth, but a lower tooth fits in be-

tween the depressions between two upper teeth,

and an upper tooth fits in between the cusps of

the two lower teeth, so that when the teetli are

closed the cusps are interlocked, and every tooth

antagonizes more or less two teeth of the opposite

jaw. The importance of bearing this fact in view

will be seen later on. The bulk of the individual

tooth is composed of a dense ivory-like substance,

called dentine, which is covered on the root of the

tooth by a substance almost identical with hard

bone, called cementum, and covered on the crown

by a coating of enamel. Enamel is the hardest

tissue in the body, only containing from three to

one per cent, of animal matter, being chiefly com-

posed of carbonate and phosphate of calcium and

magnesium, and fluoride of calcium. It is hard

enough to strike a spark from steel like a flint.

It would take too long to describe tlie formation

of the teeth, l)ut it may interest you to know that

the enamel is derived in the first place from the

epithelium, or scarf-skin, aud is, in fact, modified

skin, while the dentine, of which the bulk of the

tooth is composed, is derived from the mucous

layer below the epithelium. Lime salts are slowly

deposited, and the tooth pulp, or "nerve," is the

last remains of wliat was once a pulpy mass of

the shape of the future tooth, and even the tooth

pulp in old people sometimes gets quite obliter-

ated by calcareous deposits. Of course, as you all

know, the thirty-two permanent teeth are pre-
ceded by twenty temporary, deciduous, or milk

teeth. These are all fully erupted at about two
to two and a half years old, and at about six years
of age a wonderful process of absorption sets in

liy which the roots of the temporary teeth iire re-

moved to make room for tlie advancing permanent
ones. The crowns of the former, having no sup-

port, become loose .nnd fall away. One would

naturally suppose that the advancing permanent
tooth was a powerful factor in the absorption of

its temporary predecessor, but we have many
facts to prove it has no influence whatever; in-

deed, the interesting phenomena of the eruption
and succession of teeth are very little understood.

I may remark in passing that a child of six who
has not yet lost any temporary teeth, has in its

jaws, either erupted or non-erupted, no less than

fifty-two teeth more or less formed
; and the com-

pact and convenient way in which they remain in

the jaw ready to come down and take their place
in their turn, is very beautiful.

The two great uses of teeth are, briefly, masti-

cation and articulation. For the former, the

grinding back teeth (molars and bicuspids) are

used ;
for the latter, the incisive teeth (incisors

and canines) are called into requisition ; and

these, of course, are also used for biting or tear-

ing food. In carnivorous animals all the teeth

are of an incisive or cutting form, while those of

herbivorous or graminivorous auiihals are broad

and flat
;
in carnivora the lower teeth close inside

the upper ones, and so divide the flesh on which
the animal feeds like a pair of scissors. In her-

bivora, on the other hand, the teeth all the way
round close on those of the opposite jaw like one

millstone on another, and so give a good grinding

surface, cutting teeth not being required. In man
we have a comliination of both kinds of teeth,

which leads us to believe (whatever the vegeta-
rians may say) that man is intended to be an om-
nivorous animal.
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I need not tell you how fearfully prevalent

decay of the teeth or dental caries is. I have no

doubt that most of you have experienced its un-

pleasant effects in some form or other, and tlie

question naturally arises, "Wliat is it?" We
have seen what an extremely hard and seemingly
indestructible substance enamel is, but at tlie

present day there is no tissue of the body wliich

so soon f.ills a prey to disease. Why is tliis? I

will give you the answer in the words of the emi-

nent dentist, Sir John Tomes: "Caries is an

effect of external causes in which 'vital' forces

play no part. That it is due to the solvent action

of acids which have been generated by fermenta-

tion going on in the mouth, organisms having no

small share in the matter
;
and when once the dis-

integrating process is established at some con-

genitally defective point, the accumulation of

food and secretions in the cavity will intensify
the mischief by furnishing fresh supplies of acid."

Acid, therefore, is the great enemy of the teeth,

and when the enamel is dissolved away sufficiently,

bacilli and micrococci, which are always present
in the mouth, appear upon the scene, and feed

upon the gelatinous matrix of the dentine. Mean-

while, in the cavity so formed, food is constantly

collecting and remaining. You know better than

I do the fermentative processes, first the alcoholic

and then the acid, which take place in starchj' and

other food stuffs remaining at blood heat and

under other favorable conditions. I dare say you
could all give me the equations right off, but I

think I have shown you pretty clearly how the

mischief takes place. Besides, in many fevers

the saliva instead of being alkaline becomes quite

acid.

Now the next question that presents itself is,

"How is it that dental caries is so prevalent?"
In the crypt of Ilythe Church there is an interest-

ing collection of the skulls of our early forefath-

ers, and on examining them, the dentist is struck

by three peculiarities common to them all, name-

ly : (1) the almost total absence of caries
; (2)

the great wearing away of the teeth which has

taken place ;
and (3) the largeness and Arm devel-

opment of the jaws. Bret Harte in one of his

poems asks, "Is civilization a failure?" and I

think we must admit that as regards teeth it is;

the jaws now-a-days being smaller than those of

our ancestors, and the teeth not worn away with

use, but by disease, and more or less overcrowded

and irregular. The cause* of this change for the

worse are, briefly, as follows, viz. : Tlie food we
eat. Our food now-a-days, ))y the time it comes

to the table, is so well cooked that it is half eaten

for us, and it is a well-known law of nature that

when any member is not required to exert itself,

it dwindles in proportion to its inactivity ;
that is

one reason why our jaws are smaller. Another

reason is natural selection. In choosing our

wives, most of us would, I think, prefer a lady of

a refined cast of features rather than one who was

heavy-jawed and thus coarse looking; her pecu-
liarities in this respect would be more or less

transinitted to her offspring, and this again is no

doubt another factor in producing smaller jaws.
But the jaws being composed of softer tissue than

that of the teeth which they contain, changes take

place more quickly in them than in the teeth
;

therefore we have jaws getting smaller and teeth

remaining more the same size, the consequence

being overcrowding, which is a very active agent
ill producing caries. Add to these our artificial

mode of life, improper food containing far too

little bone and teeth-forming elements, excite-

nuMit and worry of our modern life, and last, but

not least, dyspepsia, and you have, I think, suf-

ficient explanation of the cause of tooth deteriora-

tion.

The results of caries are, toothache in its many
forms, whether from irritation of the dentine,

irritation or inflammation of the tooth pulp and

of the membrane surrounding the tooth in its

socket (which if unchecked lead to abscess at the

root of the tooth, with temporary or permanent

disfigurement), neuralgia (often at parts of the

face and head remote from the offending tooth),
loss of teeth (either from decay or extraction),
fetid breath, etc.

I think I am right in saying that two of the

most common diseases of the present day are neu-

ralgia and indigestion, and although specialists

are inclined to think that every malady is closely

connected with the disease of which they make a

specialty, yet I think you will agree with me that

a very large proportion of the two diseases named
arise from tooth trouble. To put it roughly 1

might say, neuralgia when the teeth are in, indi-

gestion when they are out. It is pointed out in a

very interesting and able paper, by Dr. MacNaugh-
ton Jones, upon

" Dental Reflexes," how neuralgia
and lesions of the eye, ear, and other parts of the

head and face are directly attributable to carious

teeth, and how in many cases relief and cure have

followed extraction, although, of course, some-

times the mischief is too firmly rooted to be per-

manently dislodged.
There is far too much apathy shown by the

British public about the loss of their teeth, in

fact, about the care of their teeth altogether. We
must not look upon a tooth as an isolated mem-

ber; .it must be looked upon as a part of a beauti-

ful and symmetrical organization, from which one

member cannot be taken without affecting the

others; so that when we sit down and have a

tooth out and pat ourselves on the back for being

very plucky, not one out of a thousand reflects

that in having that troublesome grinder out he

has deprived himself also of the use of its antago-

nists; and very often, as time goes on, the con-

tiguous teeth to the one extracted tilt over, and

instead of having a good grinding surface, we
have a bad one or none at all

;
and again, when a

tooth has lost its antagonist, the tendency is for

it slowly to elongate, loosen, and come out. Then
when tlxe back teeth are lost, food is improperly
masticated by nibbling it, like a rabbit, with the

front teeth, which were never made to bear the

strain, and which consequently are pushed out-

wards, or the food is bolted, and indigestion is the

natural result. The sufferer often endeavors to

cure the disease without remedying the cause,

and, of course, fails. All the pepsin and bismuth
in the world will not make up the loss of masti-

cating teeth.

The remedies for the state of things which I

have briefly touched upon are : (1) strict per-
sonal attention to the teeth, night being the most

important time; (2) conservative treatment of the

teeth, that is to say, having tlicm preserved by
the process of stopping, or filling, which consists

in removing all the decayed portions of a tooth

and filling the cavity so made with some suitable

filling. This process of filling teeth is, when effi-

ciently performed, the most successful operation
in any branch of surgery, the disease being

checked, the injured tissue being replaced, and

the tooth made in every respect as useful as be-

fore it was attacked by disease. Of course the

earlier the stage of decay, tlie more probaljle that

this state of affairs will ensue; like other diseases,
it must be nipped in tlie bud if jKissible ; (3) .State

control.

The loss of teeth among the children of the

poorer classes and also among the men in«the

army, navy, and civil service is very great.
When I was dental assistant at the Evelina Hos-

pital for chililren, in Southwark, I had a pretty

thorough insight into the condition of the mouths
of the children of the poor ; that condition I can

only describe as shocking. ITieir troubles, of

course, commence with teething ; their temporary
teeth soon decay and are extracted, and the per-
manent ones very soon follow suit

;
no attention

is paid to them by parents, and, of course, the

teeth quickly take revenge. For iirivate individu-

als and institutions to cope with this sort of thing
we should want dozens of dental charities where
we at present have one. In London there are two

purely dental hospitals, and each of tlie general

hospitals and dispensaries have their dental de-

partments, which are more or less complete, but

they can do but a very small proportion of the

stopping which is actually required; it would
take too long. So the condition of things is,

firstly, that the patients, as a rule, are those who
visit the hospitals not being able to stand their

toothache any longer, and have their teeth ex-

tracted ; and, secondly, that teeth which could be

saved with care, time, and attention are often sac-

rificed from sheer want of time on the part of the

dentist to the institution, or on that of the pa-
tient. Ill the army and navy, again, and the post-

oflice, though tlie possession of sound teeth is one
of the requirements for admission into these ser-

vices, the State takes no pains to see that the

youths who seek to enter upon these careers have
had their teeth previously attended to, and con-

sequently many otherwise likely lads are debarred.

Again, after they hiwe been admitted into these

services there are no dentists attached to the ser-

vices, and the doctors are otherwise engaged, or

if their services .are requisitioned it is but lor

the old purpose, extraction. I maintain that tlie

State should provide highly trained dentists to

look after the children of our board schools,
and also dentists attached to our naval and mil-

itary forces. We admit that the soundness of tlie

teeth is necessary for admission, and after spend-

ing large sums on our soldiers and sailors to make
them good fighting machines we grudge them the

attention to a disease which at present day causes

more direct and indirect suft'ering than any other

in om- country, and a man who cannot feed well

cannot march well or fight well.

Gentlemen, I thank you for listening so attent-

ively to a paper which, owing to many circum-

stances, is crude and somewhat disjointed, but I
,

have briefly endeavored to show you the relation

between the individual and his teeth, how bad

health and neglect produce bad teeth, and how
biid teeth i)roduce or aggravate bad health. 1

have also tried to point out the remedy, and trust

you will do all in your power to educate and influ-

ence others in the care of those important organs
which seem to be dis.appearing so rapidly.

[Specially Compiled for Popular Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE V. CLARKE, M. U.

Epidemic Influenza and Insanity.—Taking
the cases of the Danvers Hospital .and those re

ported from other hosjiitals. Dr. Harrington firidi

forty-eight cases in which an attack of the influ-

enza was followed immediatelj' or in a short time

by the development of a psychosis. In thirty-one

cases the influenza acted as an exciting cause to

insanity, predisposing and other exciting causes

being clearly made out. In seventeen cases the
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influenza was the only assignable cause of insan-

ity, lie inclines to the belief that if the antece-

dents of these seventeen cases could be thoioughly

analyzed, this number seventeen, in whom no pre-

disposing causes were known, would be dimin-

ished, and that we might approach nearer to a

conclusion made by Kraepeliu, namely, that the

influenza alone is not sufficient to occasion the de-

velopment of a psychosis.
Of the total forty-eight cases, sixteen recovered.

Considering that in hospitals the average number
of recoveries in new cases is only from fifteen per
cent, to twenty per cent., the recovery of thirty-

three per cent, of these cases is worthy of remark.

Cases of insanity excited by the influenza have

shown a greater tendency to prompt recovery or

improvement than is usual in recent cases. In

most instances the improvement has been coinci-

dent with the abatement of the acute bodily

symptoms and the return to physical strength
and health.

Finally, out of these forty-eight cases, it is quite

easy to iy!Cognize three main groups, namely :

1. Ciises of simple depression and hypochon-
dria. Many such instances were no doubt seen

by those in general practice during the epidemic,
but in which the mental disturbance did not pro-
ceed far enough to demand hospital treatment.

2. Cases in which the emotional disturbance

was carried farther than in the first group, result-

ing in acute forms of mania and melancholia.

3. A considerable proportion of cases which

developed on the basis of bodily exhaustion and

depression of the nervous forces, namely : the

cases of delirious mania, febrile delirium, and

especially those of acute confusional insanity,
which appears to be the type towards which the

symptoms in many cases have inclined.—Boston
'

Medical and Surgical Journal.

Blindness of Many Years Cured by Tri'>

PniNiNG THE Occiput.—At a late meeting of the

St. Louis Medical Society, Dr. T. F. Prewitt re-

ported a case of prompt recovery of sight in one

eye after nine years of complete blindness as the

result of trephining the upper part of the occiput.
When seven to eight years old the patient re-

ceived a severe blow on the back of the head.

When fourteen years old the left eye became to-

tally blind, which was nine years before the oper-
ation. Severe brain symptoms slowly developed
and grew constantly worse till a few weeks ago,
when the young lady was forced to seek relief

from the intense and constant suffering. 'Hie

examination revealed a large, tender cicatrix in

the median line over the upper margin of the

occipital bone. Pressure upon the spot caused

intense headache to follow. Depression of the

bone could not be positively diagnosed. As

stated, the left eye had been blind for nine years ;

more recently the vision of the other eye was

seriously impaired at times. The appearance of

the optic nerve in each eye was stated to be nor-

mal—an important fact in making a prognosis.
Dr. Prewitt concluded that the only thing to do

was to trephine the skull at the point of injury.

He removed a large section of bone, which was
found to be much thickened but not perceptibly

depressed. The dura mater was also somewhat
thickened. When a flap of the membrane was
raised the substance of the brain seemed to be

healthy. The wound was closed and dressed in

the usual way. A few hours after the operation
the patient discovered that she could see perfectly
with her left (blind) eye, and the vision continued

good up to the time the report was made.—St.

Louis Medical Journal.

Aspiration in Pleurisy.—In the Vratch Dr.

A. Egorovsky discusses the treatment of acute

exudative (serous and sero-purulent) pleurisy,
and warmly advocates the following proposi-
tions :

1. ITie best treatment of the disease consists

in making early repeated tappings with aspira-

tion.

2. The tappings should be performed every
third or fourth day until the eftusion has ceased

to re-accumulate, or has absorbed.

3. The earlier the tappings are resorted to, the

greater are the chances for a rapid, complete, and

permanent cure.

4. Tlie treatment is indicated even in cases of

relatively scanty efi'usions.

5. The aspirations depress febrile temperature,
alleviate thoracic pain, improve the appetite and

the patient's subjective state, and altogether
shorten the acute stage of the aftection.

6. ITiey never give rise to a quickened re-

accumulation of exudation ;
on the contrary, they

invariably accelerate the absorption of eftusions.

7. They never change the character of the lat-

ter—that is, they never transform a serous exuda-

tion into a sero-purulent one, or a sero-purulent
into a pure purulent.

8. They are not contra-indicated even in the

presence of pulmonary tuberculosis.

9. The best apparatus for the purpose in ques-
tion is constituted by Potain's powerful aspirator.

The author's statements are based on twenty-
four typical cases of pleurisy (mostly referring to

soldiers) treated by him after the plan recom-

mended, every one of them speedily ending in a

complete and permanent recovery. Of twenty-
one other cases which were treated after various

usual methods,—the internal administration of

diuretics, diaphoretics, purgatives, iodide of po-

tassium, chloride of sodium, iron, etc.,
—in none

could anything like a complete absorption of the

efl'usion be attained.
*

A Remarkable Case of Lightning Stroke.
—In the Polish Nbwiny Lekarskie Dr. Zaremba
records the following unusual instance of light-

ning stroke, ending in complete recovery :

Being overtaken by a storm on a country road,

two peasant lads, aged eighteen, A. and B., sought

refuge under two big poplars, about twelve meters

one from the other, the lad A. standing in such a

manner that only his right shoulder-blade was in

contact with the tree. A lightning stroke sud-

denly flashed above their heads, both of them fall-

ing down. The lad B., however, at once got up
and hurried to his mate, to find him lying appar-

ently dead. When brought to the spot by B., in

about twenty or thirty minutes after the accident,

the author found the patient already on his legs,

slightly dazzled, but otherwise seemingly quiet

and composed. He answered rationally all ques-

tions, complaining only of an intense ear-ringing
and slight jerking of his right hand, but of no

pain. There was also noticed a peculiar greenish

yellow tint of his facial skin. On examination,
his occipital hairs proved to be bm-nt and singed,

while somewhat above the right scapula there

was detected a mark of an intense burning, which

lower down was transformed into 3. dark brown

streak, one centimeter wide. The latter descended

along the shoulder-blade and ribs towards the

right anterior aspect of the abdomen, to pass
from here to the corresponding groin, anterior

and lateral surface of the right thigh, and to ter-

minate on the calf in the shape of another more
severe burn of the skin. At the level of the latter

lesion the lad's trowsers proved to contain a lacer-

ated hole, freely admitting a fist. An inspection
of the tree under which the lad had been standing
showed that its bark was extensively split up
exactly down to the spot at which his scapula had
been in contact with it. In other words, the elec-

tric current, having passed along the poplar, pen-
etrated at that level into the patient's body and
then emerged from his calf to sink into the earth.

The lad \\as able to walk to his village, (^n the

next morning he was found quite well. It is in-

teresting to note that he did not recollect any-

thing of what had occurred during the first ten

hours after the stroke; he did not see the flash

and did not hear the thundef; neither could he

remember how he had come home or what had

happened on the way thither, etc.

The Source of Albuminuria.—Dr. W. H.

Porter, in a paper on the " Source and Signifi-

cance of Albumen in the Urine,"' (Post-Graduate) ,

sums up as follows :

1. That the albumen found in the ui'ine, ex-

cepting that which occurs in the early stages of

an acute exudative or diftuse nepliritis, is a de-

rived albumen, and not serum albumen.

2. In the early stage of an acute exudative or

difi'use nephritis the albumen comes directly from
the blood-vessels, due to the inflammatory altera-

tion in their walls, and is of the serum all)umen

type.

3. That later in acute exudative or difi'use ne-

phritis, when tlie vascular walls have partially
recovered from the primary inflammatory damage,
the albumen becomes more abundant in quantity ;

but now it is of the derived albumen type, and
has been excreted by the damaged epithelial cells

lining the uriniferous tubules.

4. That in all conditions, excepting the acute

exudative or diffuse nephritis, where albumen is

found in the urine, it is due to changes in the

epithelium, by which it is un.able to do the work

properly, and excretes or allows a derived form
of albumen to pass through into the urine.

5. That the quantity of albumen contained in

the urine is always in direct proportion to the

amount of retrograde change in the epithelial

cells.

6. That this retrograde change in the epithelial

cells is secondary to an impaired nutritive condi-

tion at lai-ge, together with an overworked state

of the renal cells, without a compensatory nutri-

tion being sustained.

7. Viewed in this light, if we direct our treat-

ment to improving the general nutrition of the

system, and at the same time decrease the amount
of work to be accomplished by the kidneys, we
shall see many cases of complete recovery which
must otherwise remain cases of albuminuria.

A Deciduous Man.—At a recent meeting of

the Chicago Medical Society, Dr. J. Frank re-

ported a case where a man every July shed his

skin. He was taken with feverish tremors, in-

creasing almost to paroxysms. He undressed,

lay down, and within a few minutes the skin of

the chest began to turn red. The redness lapidly
extended over tlie entire skin, and the feverish

tremors continued uninterrupted for about twelve
hours. Then he arose, dressed, and walked about
in perfect health. The skin now commenced to

peel, and ten hours later it began to come oft' in

great patches. From the arms and legs it could
be pulled off exactly like gloves or stockings.
As the old skin came away, a new epidermis, as

soft and pink as a baby's, was revealed. This

new skin was very sensitive; the patient had to

wear softened gloves and moccasins for about a
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week. After the old cuticle had been entirely

removed, the finger and toe nails began to drop
off—new nails literally crowding them out. Fi-

nally the change was complete; the man had a

new skin and a new outfit of nails, and was ready
to return to the mines. The shedding began in

his first year and recurred every July thereafter.

New York Medical Record.

Transmissibility op Influenza.—In opposi-
tion to the theory that influenza is a disease not

dependent upon personal contact of Individuals

for its progression, that it is not evolved by the

intrinsical operations of a specific poison and

propagated through and by means of the ordi-

nary channels of human intercourse, may be men-
tioned that during the late epidemic observers

have found that the course of influenza was inde-

pendent of, and quite opposed to, the prevailing
winds. It travelled slowly in Siberia and Russia,
but rapidly as soon as it reached the network of

railways in Central and Western Europe. Its

course was changed by the mountain ranges of

Scandinavia, and it invaded Norway, not from

Sweden, but from Holland and England. Again,
it was deflected by the Carpathians, turning its

course in the channels of travel down the valley
of the Danube, and ultimately following, in direc-

tion and time, the ocean routes to Africa, India,

Australia, and this country. In India it has

shown the same peculiarities in following the

railway lines as has been observed with us.^—
Journal of Americal Medical Association.

[Medical Eecord.]

CURE BY MIRACLE.

The age of miracles was popularly supposed to

liave terminated some few centuries ago, but such

is not the case, at least so far as St. Louis is con-

cerned. The following is a brief report of one of

the latest and best from that city: "For five

years Sister Mary Philomena had suffered from an

abscess that threatened permanent injury to the

brain. Partial blindness resulted. On Tuesday
Sister Baptista visited the sick nun, and offered

up a Novena in private prayer. She also gave her

a relic. In a paroxysm of pain, Wednesday night,
Sister Philomena swallowed the relic. When she

awoke she felt a strange pricking above her eye.

Lifting her hand to the spot, she felt a needle,

which she grasped and pulled out, and, transfixed

on its point, was the relic that the sister swal-

lowed. The truth of the marvellous miracle," the

account goes on to say, "is vouched for by Dr.

Alt and the Mother Superior." We confess our-

selves glad that the transfixed relic part of the

story has been vouched for, else 'twere hard to

credit. Should this fall under the eye of Dr. Alt,

we sincerely hope he will send further details of

the relic's progress from the stomach to the eye.

That the needle should have effected its exit

through the orbit is not so wonderful, since we
are told that it is easier for a needle to pass

through the eye than it is for a rich man; the

probable interpretation of this being, that if a

lady gets a rich man in her eye it is harder for

him to escape than it would be for a needle simi-

larly situated. Dr. Oliver W. Holmes's hypothe-
sis of the total depravity of inanimate objects can

alone account for tlie perversity of the needle in

remaining in the lady's eye until it was furnished

with a relic to transfix. Many instances have
been placed on record of particles of glass passing

through the eye, but investigation has almost

always brought out the history of a man with an

eye-glass, or a man with a glass eye, as party of

the first part, and a man with a fist, and possess-

ing a knowledge of its use, as party of the second.

Miracles are always interesting, and if Dr. Alt

knows of other instances equal to the one related,

it is to be hoped he will not withhold them.

MEDICAL MISCELLANY.
Smell of Iodoforji.—It is stated that the

smell of iodoform may be quickly removed from
the hands by washing once or twice with flaxseed

meal in water.

Medical Hats.—It is proposed by certain Ger-

man physicians that medical coachmen, or rather

the coachmen of medical men, be distinguished by
wearing white hats.

A Chemist's Ruse.—A man named Harry Jar-

vis was charged at Birmingham with attempting
suicide. He appears to have gone home in a very
excited state, said some prayers, and then, hav-

ing swallowed the contents of a packet labelled

poison, seated himself to wait results. His wife

sent for the police, who took the would-be suicide

to a neighboring chemist's for an emetic; and
then it turned out that the man had obtained the

supposed poison from this chemist, who, noting
that the fellow looked peculiar, gave him a harm-
less packet of chalk.

Milton's Homeopathy.—A correspondent of

the Scientific American points out the curious fact

that the poetical mind of John Milton anticipated
the theory of Hahnemann, as is evinced by the

following extract from his preface to " Samson

Agonistes." He remarks that tragedy has power,
"by raising pity or fear or terror, to purge the

mind of these and such like passions ;
that is, to

temper and reduce them to just measure with a

kind of delight, stirred up by seeing those pas-
sions well imitated. Nor is nature wanting in her

own effects to make good this assertion
;
for so in

physic things of melancholic hue and quality are

used against melancholy, sour against sour, salt

to remove salt humors."

Unique Treatment.—Dr. Tyson records, says
the Boston Medical and Surgical Journal, a unique
and successful treatment for hysterical vomiting.
A young girl, fourteen years of age, insisted that

she vomited everything she swallowed, even water.

Her statements were found to be true. She had

every manner of treatment employed, but to no

purpose. She was blistered, and received strong
currents of electricity to no eff'ect, and was finally

discharged. She returned a few days afterwards,

claiming to be as bad as ever. The resident phy-
sician, knowing that all else had been tried, told

her emphatically that whatever she vomited she

must immediately svvallow. To the surprise of

all, her vomiting ceased, and since the order was

given has had no further trouble.

Dispensing on Board Ship.— It is related

that a lieutenant in command of one of Her Maj-

esty's gunboats deemed the responsibility of the

charge of a medicine-chest too much for him.

Immediately she was oft" soundings the gallant
officer mustered all hands, and divided the con-

tents of the chest equally, so that each had "his
whack and ua mair." There is another naval yarn
in this connection well worth mentioning. A
mau-of-war*doctor, whose name is unfortunately
lost to posterity, had a simple method of locating
a man's ailment, and alleviating it (save the mark)
by drastic and infallible remedies. He would tie

a piece of tape around the waist of the complain-

ing mariner, and command him to declare whether
his pain existed above or below the tape. If

above, an emetic, and if below, a dose of salts,

followed as a matter of course.
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A NEW system has been inaugurated by

the publishers OF THE SCIENCE NEWS, and
the semi-annual bills have BEEN SENT TO

DELINQUENT SUBSCRIBERS IN SEALED ENVEL-

OPES, INSTEAD OF BEING ENCLOSED IN THE

PAPER, WHERE THEY ARE LIKELY TO BE LOST

OR OVERLOOKED. AS THIS HAS ENTAILED CON-

SIDERABLE EXTRA TROUBLE AND EXPENSE UPON

THEM, THEY HOPE THAT A PROMPT ATTENTION

WILL BE GIVEN TO THESE BILLS AND AN EARLY

REMITTANCE MADE OF AMOUNTS WHICH ARE NOW
AT LEAST SIX MONTHS OVERDUE. ALL REMIT-

TANCES RECEIVED UP TO JUNE 23 HAVE BEEN

CREDITED ON THIS MONTH'S LABEL.

To the point—the points of the Esterbrook Pens, vvhicli

are smooth and even, producing pleasant and easy writing.

Don't fail to read the advertisement of the Tyek Rpbeek
Co. on the last page of this paper. Tou will be sure to And

something that you need.

The ice produced by the Ice Machines of David Boyle
is of such superior purity and quality that it readily brings

a higher price in the market than that frozen in those of

other makers, and, in many cases, than natural ice itself.

The Phosphorole and other specialties of the lirra of

Billings, Clapp & Co. are well worthy the attention of

physicians. They manufacture, In addition, a full line of

the standard chemical and pharmaceutical preparations

of unrivalled quality and purity.

The basis of Dixon's Graphite Paint Is an allotropic

form of carbon, and is unchangeable in form, color, or sub-

stance by light, air, gases, or any other agency to which it

may be exposed when used for this purpose. In addition

to this, Its covering power is much greater than other kinds

of paints, rendering It much more economical to use.

From having recommended to several of my patients

COLi>EN's Liquid Beef Tonic, I consider it to be a very

beneflcial preparation in debility, loss of appetite, or in any

case requiring a mild stimulant combined with a very

agreeable tonic; and feel satisfied that wlien the extract

has been more generally employed it will meet with a very

large and increasing demand.—W. E. ScoTT, M. D., Mon-

treal.

Among the latest and most interesting additions to the

list of Souvenir Spoons are the Hannah Duston ami

Bradford Academy spoons advertised in tliis issue.

Every native of New England is familiar with the st(n-y of

the heroic Hannah Duston, and tlie hundreds of alumni of

Bradford Academy in all parts of the country will be glad

of the opportunity to procure such an interesting souvenir

of that celebrated educational institution.
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THE OFFICE OF THE GKEEN PLANT.
BY J. HOBART EGBERT, M. D., PH. D.

^Plants may be divided into two general classes,

(wit : those possessing chlorophyl (green plants)
those devoid of chlorophyl (fungi, bacteria,

B.) ;
and these two classes are separate and dis-

^nct, being characterized by certain interesting
tod important phenomena of life and life-work.

To the latter class we shall make but a passing
reference

;
still they doubtless subserve an impor-

tant work in natural life.

Animals, including man, are either directly or

indirectly dependent upon the vegetable kingdom
for sustenance; and, in turn, plants are primarily

dependent upon the Inorganic world. Many
plants, however, need organic material for food,
it being only those plants which possess the green

coloring matter known as chlorophyl that are able

to thrive upon inorganic compounds. The essen-

tial features of life are the same in all living

things, i. «., in the members of both the animal

and vegetable kingdoms. Thus plants have or-

gans for sustaining life in common with animals.

They take in food and digest and absorb nutrient

matter ; they respire air, breathing in oxygen and

exhaling carbonic acid gas; and as a result of

this life a capacity for doing work is developed,
a large portion of which is stored up in the plant

as latent or potential energy, ilanifest energy is,

however, also produced. Heat is a manifestation

of energy in plants as well as in animals, and is

easily demonstrated by adjusting a thermometer

in some sprouting peas, which, when properly

arranged, will indicate the amount of heat given
off. Motion as a manifestation of energy in plants
is also observed. Thus Oie zoiispores of many of

the Cryptogamia exhibit ciliary or anid'boid move-

ments resembling those seen in animalcules ; and

even among the higher orders of plants quite a

few exhibit such inherent power of movement,
either at regular times or on the application of

external irritation, as might lead one to regard
them as sentient beings. Diowea muscipula (Ve-
nus's fly-trap) and Mimosa sensitiva (sensitive

plant) may be mentioned as examples of this

class.

Animals require organic compoimds for food,
and so do all those plants which do not show a

green color
;
but even here we find a well-marked

line of distinction between plants and animals.

Animals require food containing compounds which
are as complex as the organic proximate princi-

ples of their own bodies, while this is not essen-

tially so with plants. Thus .animals must be sup-

plied with proteids, while plants can make their

own—since even those plants which have no chlo-

rophyl can extract the nitrogen and sulphur from

simpler organic material and build up proteids
for themselves. The green plant, ho« ever, has a

greater work to perform, transforming inert, sta-

ble compounds into complex food stufl's exceed-

ingly rich in potential energy. IIoW is this ac-

complished? If a cell of a green plant be exam-
ined under the microscope it will be seen to have

somewhat the following arrangement: In the

first place there is the cell-wall, composed of cel-

lulose, which surrounds the cell and connects it

with neighboring cells ; within the cell is an ap-

parently homogeneous mass, known as proto-

plasm,—the vital principle of the cell,
—and some-

where in the protoplasm may be detected a nu-

cleus, while scattered here and there throughouf
the cell contents the cblorophyl bodies appear as

green spots. Up^n close inspection small whitish

specks are to be observed imbedded within the

chlorophyl; these are starch granules, for it is

into starch that the inorganic compounds are first

changed. The reaction may be simply expressed
thus:

6CO, -I- 5If,0 = C„II,„05 -f 60,
carbon dioxide water starcli oxygen

By this equation it is shown that two stable com-

pounds, having their molecules completely satis-

fied with oxygen, are broken up and combined to

form an euergetic organic compound, while uu-

combined oxygen^is liberated.', ^Thus oxygen is

given off in a free~state; by;; plants, and may be

collected and shown to be such by the regular
tests. Thus energy is developed. But whence
does it come? Energy, like. matter, is neither

created nor destroyed, although it may be trans-

ferred and transformed; hence the plant must
take it in from without, obtaining it from some
other form of energy. This potential energy is

supplied to the plants by the light of the sun,
whose actinic rays they absorb. The chlorophyl
and the protoplasm are the machines by which
this mighty work is wrought, and the media

through which plants absorb the kinetic energy
of sunlight and transform it into potential energy,
which is accumulated during the growth of the

plant in its tissues and in the food stuffs produced

by it during its growth.

Green plants, by virtue of their chlorophyl and

the light of the sun, absorb from the air and soil

carbonic acid gas, water, ammonia, and free nitro-

gen, and convert them into organic compounds
rich in potential energy and suitable for the nour-

ishment of all animals. At the same time the

plant absortjs the carbonic acid gas from the

atmosphere, it restores to it free oxygen, and the

necessary constituents of the air are balanced. If

this were not the case, all available free oxygen
would soon be consumed, and all life would be-

come extinct. While oxygen is liberated by
plants, it should be remembered that they all

inhale oxygen and exhale carbonic acid gas in

common with all living things ; but the amount of

oxygen inspired in the respiration of the plant is

exceedingly small compared to the amount of car-

bonic acid gas taken in as food by the plant, and

the amount of carbonic acid gas given off in expi-

ration is insignificant compared with the amount
of free oxygen liberated.

Sunlight, as before stated, is essential to the re-

production and action of chlorophyl, and conse-

quently to the vitality of the green plant. Chlo-

rophyl is only formed under the influence of light.

If a seed be pliinted in a dark cellar it will spi'out

in virtue of a certain amount of food matter stored

up within it by the parent plant ;
but as soon as

this food is consumed it has no power to create

more food, and consequently loses its green color,

becomes stationary in growth, and finally dies.

A similar degeneration occurs in a developed

green plant if placed under similar circumstances.

Green plants, then, by the action of the sun-

light upon the chlorophyl, transform simple stable

combinations into complex compounds, whereby
solar energy is transformed into chemically po-
tential energy and stored up in vegetable tissues.

Animals by oxidation decompose, or break up,

the complex compounds manufactured by plants,

transforming potential into kinetic or manifest

energy. Thus there is a constant circulation of

matter and a constant exchange of energy be-

tween plants and animals. The energy of ani-

mals is derived from plants, and all the energy of

plants arises from the sun. Hence the sun is the

cause and original source of all energy in natural
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life. We are dependent upon the sun for actual

existence, and, with the plant, receive our food,

our light, our warmth, and even our fuel from its

benign rays ;
and the green plant is the oft-for-

gotten medium through which we receive both

food and fuel.

[Original In Populab Science News.J i

ANIMAL PIRATES.

BY MRS. M. J. GORTON.

In the animal creation are exhibited so many
traits that are characteristic of the human species

that we might regard this or that phenomenon as

an example of human nature ; and in no one trait

is the parallel to be drawn with greater fidelity in

the faithfulness of the likeness between certain

animals and man than in the art of swindling.
There are on record plans of the greatest inge-

nuity, invented by him whose energies are con-

served against the rightful belongings of another
;

and, according to Sir John Lubbock, animals rec

ognize the basic right to property—each member
of a community to the produce of his own labor

;—and therefore robbers are robbers, whether ani-

mal or human beings. Of the vast and often suc-

cessful frauds perpetrated, there is a constant

surprise at the accurate psychical insight and

ability developed by the operator in the transac-

tion, as also never-ending wonder at the simple

credulity or helplessness of the victim. This is

seen among animals to Such an extent that pity
often becomes swallowed up in derisive contempt
for the injured party; and the cheeky maraude
wins the prize from the luckless victim of his arts,

and also wins applause for his aptitude in secur-

ing booty.
The pullet in the barn-yard secures a prize un-

aided,
—a nice fat worm or a benumbed grass-

hopper,—and the whole flock will take after her

with outstretched wings, covetousness and jeal-

ousy prompting to the most arduous efforts, when,
with a premonitory "whirr! whirr!" sharply in-

tonated and long drawn out, the Turk of this

serjiglio of fluttering females announces grave

danger from some lurking foe. The hens one

and all hesitate, pause, and hurry to the side of

their natural protector ;
and he takes a few lordly

steps, drops his military role, becomes the robber

and glutton he really is, and helps innocence de-

vour her tidbit, taking care to secure the choicest

morsels for himself.

On the plains and along the broad bottoms of

the Missouri River are the colonies—often a com-

munity of many members, with villages of wide

extent— of tine American marmots, or prairie

dogs. Merry, cheery, chipper little fellows, these

gregarious villagers sit on the mound above or

beside the open door that leads to their comfort-

able subterranean dwellings, and hold converse in

short, not unmusical barks, each greeting his

neighbor and rejoicing in the sunshine. But into

the sanctity of the home which he and his have

constructed with much labor, the burrowing owl

comes, uninvited, and becomes a tenant with a

life lease, without so much as by your leave
; and

one of the most atrocious results of this swindling

arrangement is that the dog (a strict vegetarian)

finds that the owl, whose young shares the nest

with the infant marmots, feeds upon tliem, and

rears its young upon the bodies of the children of

its victimized landlord. Another and much more

vicious tenant is the prairie rattlesnake; but his

visits are few and far between, and when he does

come it is in the character, quite often, of aven-

ger, as it has been demonstrated beyond a doubt

that owl pie is one of his favorite dishes, which

seems just, for his more ravenous appetite re-

quires several to satisfy, especially if young and

juicy. The dogs are also at the mercy of this

rapacious pirate.

One of the most notable instances of "beggar-

my-neighbor" is the cuckoo, which lives, is bred

and nurtured by the labor of other birds
;
and

this habit is the rule of many birds. Sea-gulls
and oppreys are systematically robbed of the

fruits of their labors by the long-beaked pirates

ever on the alert to rob. There seems very little

excuse for these shameless swindles, as the bald

eagle and the white-headed eagle
—each the worst

in tills particular of its kind—are well fitted by
nature to provide themselves with their own fish.

Perhaps they resemble the human harpy, one of

whom wrote in his note-book: "Some men have

plenty of brains and no brass; and some men
have plenty of brass and no brains. It follows

that the men with plenty of brass and no brains

were made for men with plenty of brains and no

brass." However, the altruistic instincts of the

race in the shape of law did not accord with this

philosophy of natural law, and the swindler has

been made to sufter prolonged imprisonment in

consequence.
That animals have no method of redress does

not fill our ideas of abstract justice, and " sur

vival of the fittest
" seems a cruel code. One day

a long furry caterpillar was lying on the window-

seat, and, as he seemed out of place, he was
brushed out to lie on the grass. In a few mo-
ments he was discovered in nearly the same posi
tion. To secure his banishment he was carried to

the door and tossed out,
—all in vain, for soon

there were two where before had been only one.

Curious to see from whence they came, a few
minutes spent in watching discovered the ground-

wasp, or mud-dauber, who came and deposited
another caterpillar beside those lying on the sill.

Having placed four in position, his mate came and

arranged the bodies to suit her fancy in one cor-

ner of the window-seat. She deposited in each

one an egg, and then the pair brought the mud
and did a beautiful piece of masonry, sealing up
the living bodies hermetically—for the wasps do

not kill their prey, but paralyze it, so that their

young when born will have fresh food. Ruthless

robbers I Hapless victims !

A curious experiment may be made with a gar-
den spider by going to one of their beautiful geo-

metrically shaped webs and twanging a fork,
—a

silver dining-fork will vibrate sufliciently if held

lightly and struck against some metallic sub-

stance,—and touching the web at one of the radi-

ating lines at the outer edge of the circle. The

spider, if in the center of the web, turns rapidly
to the right, then to tlie left, that he may be able

to determine where the agitation is. The vibrat-

ing thread shows where the prey is, and, feeling

carefully, that there may be no mistake, he darts

down the tremulous cable, seizes upon the fork,

r;ms about upon the tines, and tries to enwrap the

buzzing thing to entrap it for his own uses. Dip
the fork in sweet syrup ;

flies and bees are at-

tracted, and when one is settled and intent upon
the sweets, strike the fork gently and touch the

leaf or the vibrating cable of the web. The

spider, as soon as he can locate the prey, darts

down, and speedily becomes aware of the gummy
substance between him and his prey. Ascending
the outer circle of the web, he hastily spins a pro-

jection, and, when he has a leverage, drops lightly
down on the hitherward side of his unsuspecting
victim and quickly pounces upon liim; and the

old drama of the spider and the fly is re-enacted

for his sole benefit and enjoyment.

There is another view of this interesting topic :

There are many insects, birds, and beasts that

preserve their being by simulating what they are

not, that they may remain undistinguishable and

escape the pit-falls that may lie in wait for them;
also to catch the unobservant and destroy them.

Among these are the "
spectre insect," the " walk-

ing-stick insect," and the "praying insect" (Mm-
tis religiosa), which is so constructed, with its

fore legs stiff and thrust into the air to resemble

a withered twig, tliat it may escape foes from this

very resemblance, also that it may catch any un-

wary insect that ventures near for its own sub-

sistence, thus simulating an attitude of patient

endurance quite like those scavengers of the

human race— the pious beggars who simulate

faith and patient endurance, but are really burg-
lars and robbers. The sphinx caterpillar also

simulates what it is not, and escapes its enemies

by putting on a false appearance, and also attracts

its food in a like manner.

Sir John Lubbock, in calling attention to the

varied markings of the many varieties of cater-

pillars,
—Metitcea citcxia, M. artemis, M. athalia, M.

selene, M. dia, M. euphrosyne, Aryynnis aglaia, Va-

nessa polycJiloros, V. io, V. antiope, Cynthia cardtii,

Argynnis lathonia, Eriogaster lanestris, Odonestris

polatoria, Lasiocampa rubi, L. trifolii, L. rorobris,

Oastropacha, Cheorocampa, and many others,
—

says
that there is "not a hair or a line, not a spot or a

color, for which there is not reason, and which
has not a purpose and a meaning in the economy
of nature." And in much of the explanation of

these colors, spots, hairs, and lines there is ever

the fact that the animal is playing a ruse, either

to attract prey or to escape enemies; and often

every act of its life seems to be to take in some
luckless one, who is thus lured to destruction, or

at least robbed of its rightfully acquired proi)-

erty. +>
[Original in POPULAK SCIENCE NEWS.]

WOORALI POISON.
BY S. L. CLAYES.

WoOKALi is a vegetable poison which causes

death very quickly when it is injected into the

blood or applied to an open cut or wound; but,

though speedy, it is gentle m its action, and its

victim dies painlessly. It is this plant which is

used by a number of the tribes of South American
Indians as the principal ingredient in the prepara-
tion of their famous envenomed arrows. For a

long while it had proved impossible to wrest the

secret of their poison from the tribes, but early in

the present century it was confided by them, first

to Sir Robert Schomburgk, and soon after to tlie

celebrated English traveller, Waterton.

The woorali is a plant with a climbing stem cov-

ered with prettily shaped ovate leaves, and has a

round fruit, which would not be unattractive to the

eye were it not that the whole plant—stem, leaves,

and fruit—is covered with a thick coating of long,

stiff, reddish hairs, which stand out in a defiant

way from its every part, and look like poison.

Deadly though it be, it proves comparatively
harmless when taken into the stomach, and has

even been made use of by medical men in the

treatment of certain diseases, such as lock-jaw

and hydrophobia.
Some days before the Indian wishes to prepare

his arrows, he goes into the forest in quest of the

materials for his decoction. First he seeks for

the woorali vine, and finding it, cuts and secures

what he thinks will be a sufficient quantity. Next

comes a very bitter root. Tliis he digs out of the

ground and carefully ties up, making it into a

bundle with the woorali. Then he looks about
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until he finds two sorts of bulbous plants. They

yield glutinous juice of a greenish hue. He cuts

a number of stalks from tliem, which, keeping

scrupulously separated from the bundle he lias

already made, he deposits in a vessel that he car-

ries for this purpose slung between his shoulders.

Now, having collected all the vegetable matter

that he judges necessary for the poison bath, he

proceeds to glean the rest of its ingredients from

tlic animal kingdom. To this end he first sets out

upon a hunt for ants. It will take two kinds to

serve his needs. One is large, black, ferocious,

and so venomous, withal, tliat its bite will cause a

fever. He usually finds these ants in the ground,
from which he digs them out, for luckily the

creatures have a habit of modestly hiding them-

selves the greatsr part of the time. The other ant

that he selects is a tiny red variety, which makes

its nest under some leaf, and stings like a nettle.

When he has secured as many of these as lie

wants, his work in the forest is done, and he can

turn homeward again,
—for the strong Indian pep-

per, of which a quantity is used, grows about his

hut, and the snake fangs -that are to be pounded
and added to the mixture he usually has on hand.

Those of both the labarri and counacouchi snakes

are always considered indispensable, and so he is

provident enough to secure a supply of them to

keep in store wlienever opportunity oflers.

Tlie ingredients being all at hand, he now enters

upon the work of preparing and mixing. He again

gives his first attention to the woorali vine and

bitter root, scraping them into the finest and thin-

nest of rit)bons and threads. When that is done

he puts them into a sort of draiiiiug-dish which
li(^ has woven of several thicknesses of leaves, sets

it over an earthen jar, and pours water upon the

mass. The liquor, as it slowly trickles through
into the jar, looks like coffee. The bulbous stems

he first bruises and crushes, then with his hands

squeezes out their juice and adds in its due pro-

portion to the cofTee-colored liquid in tlie jar. He

grinds the pepper to a powder ;
he pulverizes the

snake fangs ; he bruises the bodies of tlie ants

until the resulting mass is as smooth as he can

make it, and then stirs the whole into the jar,

which he now puts over a slow fire, where it

steeps for a while and finally comes to a boil. As
the boiling begins, a scum rises, wliich he deftly
takes off, using a leaf for a skimmer; and from
time to time he adds a little more liquid from the

macerated woorali mixture, as it seems to him to

111' needed. After boiling for a while, anotlier

thick scum of a dark brown color gradually be-

gins to gtither. This is by no means to be re-

moved, for it is a sign tliat the cooking is nearly
done. When notliing but this scum remains in

the jar the poison is supposed to be completed.
Some arrows are dipped in to try its strength,
wliich proving satisfactory, the Indian pours the

poison, now of a thick sirupy consistency, into a

small jar or ciilabash. First he gives his jar a

cover of leaves, and tlien adds a bit of deer skin,
which he ties tightly over the opening. He finally

hangs it up in what he considers to be the very
driest place to be found in tlie hut, and even from
thence he takes it down often to suspend it for a
w Idle over the fire, that it may be insured from

contracting dampness.
As I said at tlie beginning of my sketch, the

lU'atli produced by the action of woorali is both a

quick and easy one. Mr. Waterton claims that

there is absolutely no pain felt, "saving the smart
at the time the arrow enters.'" Nor does the

poison render unfit for eating the flesh of the ani-

mal which dies from its eflects. In confirmation
of his statement Mr. Waterton tells that he saw

a large -ox, which was so tied to a stake that he

could move freely. Three poisoned arrows were

shot into him, care beiug taken to avoid wounding
him in any vital part. One arrow entered each

thigh and the third grazed the tips of his nostrils.

It was about four minutes before the poison began
to act; then the ox set his feet a trifle farther

apart, planting them a little more firmly. At the

end of a quarter of an hour he bent his head,
smelled the ground, and started to walk about;
but after a step or two he lost control of his legs
aud fell, rolling over upon his side, where he lay

quietly for a few minutes. Then his breathing
became labored, his limbs were somewhat con-

vulsed, and he frothed at the mouth. Soon only
a faint fluttering of the heart showed life, and in

twenty-five minutes from the time the first arrow

entered his body he was quite dead. Mr. Water-
ton ate a portion of his fiesh and pronounced it to

be "
very sweet and savory."

[Original In POPUUUB SCIENOE NEWS.]

COMPARATIVE PLANT MORPHOLOGV.
BY C. SIGMUND RAUE.

The great order Leguminosce would at first seem
to be very distantly related to the vast and exten-

sive Compositai, the foremost difterence being that

they belong to entirely different divisions— the

Leguminosoe to those flowers having their petals

separate and distinct, (polypetalous), and the Com-

positcB to those in which the petals are slightly or

entirely united into one piece (gamopetalous) . This

character, however, is not a permanent distinc-

tion, as a number of fiowers from the former
order may safely be called gamopetalous, the

corolla being united at the base.

To compare the two orders we will therefore

choose such a representative of the Leguminosoi
which is gamopetalous, TrifoUum (clover) being
an excellent genus to illustrate this point. As a

number of orders beside the Leguminosm contain

flowers of both divisions, i. e., both polypetalous
and gamopetalous,—for instance, Primulacecc, Sty-

racaceoe, and Ericaceoe,
—this feature has less value

than might be expected. The characteristic ar-

rangement of the stamens in Leguminosce is very
difl'erent—almost exactly the reverse—from that

in Compositai. In the former the filaments of the

stamens are united below, either into one set of

ten, (monadelphovs), or into two sets, consisting
of nine in one, and one stamen in the other set

(diadelphous) . The latter is more common, and

the tulie thus fonned is normally free from the

corolla; but in TrifoUum the corolla is more or

less adnate to it, below. Jn Compositm, on the

other hand, the filaments are distinct, and are in-

serted on the tube of the corolla, while the anthers

of the stamens are united by their edges into a

tube (syngenesious) . Tlie common arrangement in

Leguminosm, described above, is not constant, a

good example of distinct stamens being Cladrastis

tinctoria.

I^et us examine the inflorescence. The dense

head of TrifoUum pratense, surrounded below by
the broad, lanceolate leaf stipules, has some re-

semblance, at least, to the involucrate heads of

LiguUflorm in CompositcE. This is merely a resem-

blance, however, as tlie heads of Gompositm are

morphologically different from tliat inflorescence

termed a head in other orders.

The calyx of the Buffalo clover ( T. reflexum) has

a remarkable resemblance to the pappus of some

Compositx. The calyx teeth are sleuder, plumose,
and pappus-like, persistent in their fruit. This is

similar to what we have in those Compositce with a

plumose pappus,— Tragopogoii, for example,—the

essential difference being, that m the latter (TVo-

gopogon) we have an inferior, and in the former

(3". reflexum) a superior ovary. The ovary of both

orders is one-celled, consisting of but one carpil-

lary leaf in Leguminosoe., i. e., simple. In the Com-

positce it is compound, as is shown by the cleft

style, and it contains but one seed. The Legu-
minosm bear legumes, as the name implies, and in

THfoUum there are from one to six seeds.

In thus comparing the two orders, we have seen

merely resemblances, not true relations
;
but these

resemblances still point out that there is some re-

lation between orders so far different and sepa-
rated.

+>

THE SPIROGRAPH.
The ingenious little instrument illustrated in

Fig. 1 is the invention of a French engineer, and
is designed for drawing curves and spirals with
the same accuracy with which circles are drawn
with the ordinary compasses, of which the spiro-

graph is only a simple modification.

Fig. 1.

As shown in the engraving, it consists of a. pair

of compasses witli one vertical aud one inclined

leg. Tlie inclined leg is attached to a sleeve (6)

which revolves around the shaft of the vertical

leg (c). A screw (d) binds it firmly to the shaft

wheu necessary, and a spring (a) and nut (e) en-

able oi^p to vary the distance between the two

legs as may be desired. In the end of the vertical

leg is inserted a dry point (/), and the inclined

leg is provided with any suitable marking appara-

tus, such as a peucil point, a drawing pen, or a

pen for making dotted or irregular lines. The
two legs are connected together by a thread (F).

Fig. 2.

In operation the instrument is held by the knob

(j/) at the top by one baud, and the inclined leg

revolved around the vertical one with the other.

As it revolves, the thread is wound upon the dry

point (/), and the distance between the two is

constantly aud regularly diminished. As a conse-

quence, the marking point describes a perfectly

regular spiral, the form of which may be varied
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by using differeut sizes of dry points aud varying
the character of tlie marliing point.

In Fig. 2 some illustrations are given of the

capabilities of tliis simple but useful instrument,
wiiicli can easily i)e improvised from the contents

of an ordinary box of drawing instruments.

[Original in PoPHLAK SCIENCE NEWS.]

EPILOBIUM.
BY S. E. KENNEDY.

From July to September we find two species of

Epilobium in bloom, one of which {E. molle) Wood
puts down as rare. It is a small downy plant,
with straight round stem, crowded sessil leaves,

linear oblong and mostly entire, opposite below
and alternate above. The stem sometimes branches

at the top, but ofteuer stands quite erect, its

closely appressed leaves giving it a rather un-

usual appearance, and the short hairs by which
the whole plant is covered making it soft and

velvety to the touch. The pretty rose-colored

flowers are arranged in a loose panicle. The four

petals are deeply notched, and are much larger
than the sepals. ITiere are eight stamens with
anthers attached near the middle, and the pollen
connected by cobwebby threads. The style is

erect, bearing a large club-shaped stigma, nearly
entire. In common with plants of this order, tlie

elongated capsule is a conspicuous characteristic,

each of its many seeds bearing a tuft of long silky
hairs. We find this plant among the bogs and

swamp moss in a rocky pasture overrun with

huckleberry brush and swamp azaleas.

The other specimen {E. anguntifolium) grows in

dryer soil, often upon newly cleared land,
—some-

times where it has been lately burned over, and
for this reason has received the local name of

"flre-weed." This is a much larger plant, some-
tunes growing as high as seven feet, but usually
from three to five. It l)ranches toward the sum-

mit, has long lanceolate leaves, somewhat scat-

tered, each with a curious marginal vein. The
flowers are in long terminal racemes, large and

showy, of a pinkish purple hue. The petals, are

unguiculate ; stamens aud style declined
; stigma

with four long linear lobes turned backward.
This also has a linear four-cornered capsul?, with

many comous seeds.

Moosup Valley, R. I.

STATE INTEKFERENCE WITH THE INDI-
VIDUAL.

The state is the enemy of all volition in the

individual : hence it is the enemy of all manliness,
of all force, of all independence, and of all orig-

inality. The exigencies of the state, from its

monstrous taxation to its irritating by-laws, are

in continual antagonism with all those who have
character uncowed and vision unobscured. Under
the terrorizing generic term of law, the state

cunningly, and for its own purposes, confounds
its own petty regulations and fiscal exactions

with the genuine solemnity of moral and criminal

laws. The latter any man who is not a criminal

will feel bound to respect; the former no man
who has an opinion and courage of his own will

care to observe. Trumpery police and municiijal

regulations are merged by the ingenuity of the

state into a nominal identity with genuine law;
aud for all its purposes, whether of social tyranny
or of fiscal extortion, tJie union is to the state as

useful as it is fictitious. The state has every-
where discovered that it is lucrative and imposing
to worry and fleece the honest citizen ; and every-
where it shapes its civil code, therefore, merci-

lessly and cunningly towards this end. Under the

incessant meddling of government and its off-

spring, bureaucracy, the man becomes poor of

spirit and helpless. He is like a child who, never

being permitted to have its own way, has no

knowledge of taking care of itself, or of avoiding
accidents. As, here and there, a child is of rare

and strong enough stulf to break his leading

strings, and grows, when recaptured, dogged and

sullen, so are there men who resist the dogma
and dictation of the state, and when coerced and
chastised become rebels to its rules. The petty

tyrannies of the state gall and fret them at every

step ;
and the citizen wiio is law-abiding, so far

as the greater moral code is concerned, is stung
and whipped into continual contumacy by the im-

pertinent interference of the civil code with his

daily life. Why should a man fill up a census-

return, declare his income to a tax gatherer, send

his children to schools he disapproves, ask per-
mission of the state to marry, or do perpetually
what he dislikes or condemns, because the state

wishes him to do these things? When a man is a

criminal, the state has a right to lay hands on
him

;
but whilst he is innocent of all crime his

opinions and his objections should be respected.
There may be many reasons—harmless or excel-

lent reasons—why publicity about his life is offen-

sive or injurious to him : what right has the state

to pry into his privacy and force him to write its

details in staring letters for all who run to read I

The state only teaches him to lie.
" You ask me

things that I have no right to tell you,"' replied
Jeanne d'Arc to her judges. So may the innocent

man, tormented by the state, reply to the state,
w^iich has no business with his private life uutil

he has made it forfeit by a crime. The moment
that the state leaves the broad lines of public
affairs to meddle with the private interests and
actions of its people, it is compelled to enlist in

its service spies and informers. Without these it

cannot make up its long lists of transgressions ;
it

cannot know whom to summon and what to pros-
ecute.—OuiDA, in North American Review for Axi-

gust. »
IDENTIFICATION OF MORE ANCIENT

CITIES OF THE PHARAOHS.
Dr. Naville, the discoverer of Bubastis and of

the Treasure City of Pithom, has just given to the
world the results of his work in identifying other
cities and districts in Egypt, more especially
some connected with the exodus of the Israelites :

and at the end of the month of June he presented
these results before one of the largest meetings
ever held by the Victoria (Philosophical) Insti-

tute, of Adelphi Terrace, London, the great hall

in which the meeting was held being so crowded
that many had to be accommodated in the vesti-

bule.

Dr. Naville illustrated his remarks by referring
to an elaborate map of his surveys. He said he
had found that Succoth was not a city as some
had supposed, but a district ; from a remarkably
valuable inscription discovered at Pithom, there

was no longer any doubt that it was that Greek

Heroopolis, from whence, as Strabo, Pliny, Agath-
eraeros, and Artemidorus described, merchant

ships sailed to the Arabian Gulf. 'I'his fact coin-

cided with the results of modern scientific surveys,
which showed that there had been a gradual
rising of the land, and that the Red Sea once
extended up to the walls of Pithom; this must
have been the case about 3,000 years ago, and Sir

William Dawson and the French engineer Linant
held that it went even further north. 'ITie next

place noted by M. Naville, was Baal Zephou, and
in identifying this, he had been aided through

some recently discovered papyri, which proved
that it was not a village or city, but an ancient

shrine of Baal and a noted place of pilgrimagi;.
Other places were Migdol and Pi Hahiroth, and
here again a papyrus had helped him. It seemed

probable that the Serapeum was the Egyptian
Maktal or Jligdol, and it was greatly to be re-

gretted that a bilingual tablet discovered there a

few years ago had l)een destroyed before being

deciphered. The bearing of his identifications

was of no small interest to the student of history,
both sacred and other.

INDUSTRIAL MEMORANDA.
Ikon rusts readily in all locations when alter-

nately cold and hot, but particularly with a po-
rous material which prevents the moisture from

evaporating freelj'.

One dollar a minute is the charge for using the

uew telephone line between London and Paris.

Distance, about 280 miles. Forty cents a minute

is the price between New York and Washington,
about 240 miles.

In Painting Ironwork exposed to wind and

rain, take red oxide of iron, ground in oil, and

mix it with equal parts of boiled linseed oil

and turi)entine; add one ounce of patent dryers
to the pound. This is said to be a good paint for

the purpose.

Preserving Gilding.—The gilding ou frames,

etc., can, according to the Culorist, be rendered

much more durable without interfering with its

luster by giving it a coating with a warm mixture

of one part of linseed oil and two of turpentine.

To clean the frames of flj' specks a mixture of one

part of ammonia to three or four of water is

recommended.

A Skin for Stone.—Soft oolitic hmestone, or

limestone with spherical granules, is now hardened

into marble by treatment with a certain chemical

solution, which gives to the stone a thick, strong
skin about half an inch deep, capable of a fine

polish. Soft oolite can thus be worked into any
form aud hardened afterward. The marble be-

comes hnpervious to damp and atmospheric influ-

ences.

Figures show that the consumption of iron in

general construction— other than raih-oads— in

this country has grown from a little more than a

million aud a half of tons in 1879 to more than six

million tons in 1889. Much of this increase h.is

gone into iron buildings. By using huge iron

frames and thin curtain walls for each story sup-

ported thereon, as is done in' a building going up
on lower Broadway, New York City, a good deal

of space cau be saved.

Alpine Railways.—The bold scheme of Colo-

nel Lochner with regard to the railway up the

Jungfrau is now considered perfectly practical by

experts, and his success in that direction was

probably his incentive in proposing a railway in a

vertical shaft—in other words, a huge lift—up to

the summit of the JIatterhorn. The Matterhorn

Railway, as proposed, is to consist of three sec-

tions. Another Alpine railway proposed is the

Gornergrat Railway, which is also a combination

of a wire rope line and a rack railway, and is to

lead from Riflelalp-Rift'elberg to the summit of the

Gornergrat (10,28() feet). A third Alpine railway

planned in the canton of Wallis is the Lauter-

brunnen and Visp IJailway, especially intended

for tourists.

Oil-hardened Steel Plates.—Messrs. Brown
and Messrs. Cammell, the two great Sheftield

firms, liHvp recently been inaking some experi-



Vol. XXV. No. 8.] POPTJLAE SCIENCE NEWS. 115

ments on the effects of oil-hardening and anneal-

ing. A nine-inch plate of steel was cut into two

plates, each four feet square. One piece was left

untreated and the other was oil-hardened and an-

nealed, 'i'hey were fired at by the six-inch gun
with Firth steel projectiles weighing 100 pounds.
The striking energy of the blow upon the un-

treated plate was 2,389-foot tons, and the energy
Of the blow upon that which had been treated was

2,378.5-foot tons. It is reported that in the latter

case the projectile made an indentation of ten and
a half inches, so that light was just visible through
the center of the bulge at the back of the plate.
The projectile rebounded, broken into three pieces.
The plate was cracked through, but was whole,
«nd no material was splintered out either at its

front or back. In the case of the untreated plate,
the shot passed through, and the splintering of

the steel aroimd the hole in front of the plate

spread over a space of fifteen inches across. The

gplintering around the hole at the back of the

plate covered a space of thirty-one inches across.

The plate did not remain whole, but went into six

fpieces.
' +»

SCIEXTIFIC BREVITIES.
Large Rubies.—Three rubies of unusual size

were sold at auction in London recently. They
were the property of the Burmah Ruby Mine

Company, Limited. The first, weighing 1,185

carets, irregular in form and deep red in color,
gold for £400. The second, yellowish red in

color, weighed 302 carets and sold for £65. The
third weighed 281 carets, was dull red in color,
and brought £33 12s.

Depth of Watkk in the Indian Ocean.—An
area having depths of 3,000 fathoms and more
exists ott' tlie northwest coast of Australia. In

dition to earlier observations between meridians
100° and 100° E., and parallels of 18° and 25°

,
new results were obtained in 1888 by the East-

ern Telegraph Co.'s steamship "Recorder," under

f'apt. C. (). Madge. The depths found were from

:!,015 to 3,393 fathoms, between the latitudes 13°

40' and 11° 22', and the meridians 118° 42' and
110°.

New Markings on Saturn.—>L-. A. Stanley
Williams, of Burgess Hill, Sussex, has discovered
tliree delicate but distinct markings in the equato-
rial region of Saturn. The first and third of these
are round bright spots, somewhat brighter than
tlie white equatorial zone in wliich they occur.

The second is a smaller dark marking on the equa-
torial edge of the shaded belt which forms the
southern boundar)'^ of the wliite zone. Mr. Wil-
liams has obtained abundant in-oot of the reality
of these markings, but points out that it requires
patience and practice to see them readily.

Woods That Sink in Water.—There are 413
icies of trees found within the limits of the
ited States and territories, sixteen of which,
en perfectly seasoned, will sink in water. The
aviest of these is the black ironwood (Condalia

'errca), found only in Southern Florida, which is

ore than 30 per cent, heavier than water. Of
other fifteen, the best known are the lignum

ttB {Guaiacum sanctum) and the mangrove {Hhi-

fophora maiujle). Texas and New' Mexico lands,
1 of queer, creeping, crawling, walking, and
nimate things, are the homes' of a species of

{Quercus grisea), which is about one and one-
'Urth times heavier than water, and which, when
en, will sink almost as quickly as a bar of iron,

grows only in mountain regions, and has been
lund westward as far as the Colorado desert,
'here it grows at an elevation of 10,000 feet.

©he ©at-©©or ia^orld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield* Mass.]

EX UNO DISCE OMNES.
The old Latin proverb that from the study of

one typical specimen much may be learned of the

entire group to which that specimen belongs, is

true. It would be a mistake, however, to suppose
that from a study of any one Chapter of the Agas-
siz Association a correct understanding of all

others can be obtained, because the absolute free-

dom granted by our constitution to each Chapter—in other words, the "local option" given to all

our l)ranches—has resulted in an iudividuality,
and a variety both of organization and methods
of work, which constitutes one of the greatest
charms of our society. In our case, therefore,
the old rule fails, and it is only from a knowledge
of the history of each Chapter that an under-

standing of the whole Association can be had. It

is with peculiar pleasure, then, that we present
the following record of one of our most faithful

(Chapters
—not as a typical specimen of our local

societies, but as an illustration of one of the many
and exceedingly difterent ways in which the spirit

of our Association works itself out in original and

practical study and work. ITie history of this

"Cuvier Society" is full of interest and rich in

helpful suggestion, and was printed by the Chap-
ter on March 5, 1891—the date of its tenth anni-

versary. It seems best to publish it without

alteration, as the gradual change from the some-
what inexact and enthusiastic language of boy-
hood used in drafting its original constitution and

by-laws, to the later dignified and accurate style
of expression, is one of its most interesting feat-

ures.
«>

CUVIER NATURAL HISTORV SOCIETY.

This being the tenth anniversary of the Cuvier

Natural History Society, it has been deemed advis-

able to publish a brief outline of the history of

the Society, stating the plan of work and showing
what has been done in this time.

The Society was formed in Salem, Mass., Mar. 5,

1881, under the name of the Nature Club, by three

boys about twelve years of age, who were inter-

rested in Natural History, to aid one another in

forming collections. New members were shortly
after admitted, and, although a few withdrew, the

number has gradually increased, until at the pres-
ent time the membership numbers nine.

The charter members of the Society were Max-
well A. Kilvert, Oliver Tliayer, 2d, and S. Herrick

Cruikshank. George A. Webb was admitted on

Mar. 11, 1881, and Louis F. Gavet on Mar. 18. To
become a member one had satisfactorily to answer
the following questions: 1. What is the object
of the Nature Club? 2. Do you agree to keep the

rules of the Club? 3. Do you agree to the quali-
fications for membership which are stated in the

rules of the Club ? 4. Do you think you can meet
those qualifications? 5. Do you think that you
will be afraid to go on such expeditions as the

Club may undertake? Also to sign the following
Clincher: "I promise to enter the Nature Club
under the rules now in force

;
to abide by these

and all other rules of the Club
;
not to tell of the

doings of the Club, if so doing would hurt the

Club, its members, or its objects, or if the mem-
bers do not wish the doings told ; and to help the

Club in the attainments of its aims."

When the Club was formed but little attention

was given to meetings, those that were held being
solely for business, the most of our gatherings

taking the shape of "Expeditions," so called, in

search of specimens. But to show the object of

the Club and also to give an idea of what restric-

tions we were under, the following set of rules,

adopted at the first meeting, is here introduced :

CLUB RULES.

1. ITie object of this Club is to study Natural

History, and to apply it
; to study Botany, Con-

chology, Mineralogy, and Antiquities, and apply
all the sciences

; also to make collections.

2. The members will be expected to help one

another in collecting and hunting after specimens,
and also they will be expected to exchange If they
have duplicates. They will be expected to help
one another in all ways.

3. Members are not always bound to exchange,
but they will be expected to favor one another

more than outsiders.

4. When persons wish to join this Club they
will be required : to fire with some accuracy with
a sling-shot ;

to be able to name the parts of a

pistol, load, unload, and fire it
;
to be able to climb

and run
;
to have some strength and not be afraid

to go on such expeditions as the < lub may under-

take
;
to possess a pole-knife, a sling-shot, and a

net, and be prepared to keep the insects caught,
in a box prepared for the purpose; to answer
certain questions which will be submitted to every
candidate for membership ;

and to sign the Clin-

cher.

5. All members will be expected to obey the

rules of the Club, and if any member does not,

such pimishment may be inflicted upon him as a

majority of the members think best.

6. A member may not be expelled unless he re-

fuses to obey the laws of the Club, and under

those circumstances he may be expelled by a

unanimous vote of the members (not counting the

member who is under consideration).

7. The Club shall have no formal meetings
and shall have no officers.

8. When all or any of the members wish to go
on any tramp or expedition they may do so, and

it is not necessary that all the memljers should go
or be informed of the expedition, if it is not con-

venient
;
but it is desirable that the members who

do go should make a report of the expedition to

be read to the other members.
9. All reports, records, etc., of the Club, shall

be kept at the Club Rooms, and all the members
shall have free access to both.

10. It is desirable that all the members should

go off together at least once a week, if possible.
11. When on expeditions, all members are to

be governed by the "
Hunting Rules."

12. Additional rules may be made by the unan-

imous consent of the members.
13. All members will be required to sign the

rules of the Club, on entering the Club
;
and on

doing so, and on signing the "
Clincher," a certi-

ficate of membership will be given them.

THE "hunting RULES."

1. There shall be no wantonness in the Club.

2. No member shall point his pistol, or sling-

shot, or bow and arrow at any other member—
even if he knows the weapon not to be loaded, or

not in a condition to go off. There shall be no

fooling at shooting, hitting with the pole-knife, or

anything of the sort.

3. The Club shall not shoot the domestic birds.

4. It is desirable that at least once a fortnight,

during the summer season, the Club should take a

long tramp and follow out in general some fixed

course. The maps of these courses slwll be kept
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with the records of the expeditions at the Club

Rooms.
5. Each member shall, on each expedition,

carry a sling-shot, pebbles, insect-box, and what-

ever else he may think is necessary. On long

tramps it will be well lor him to take some food.

It is best to wear thick boots, old clothes, and

stout gloves, on long expeditions.

6. Ball cartridges are prohibited in the Club.

It will be noticed that fire arms in the shape of

pistols (which cost 22 cents each) were used by
some of the members of the C;iub, those whose

p.arents would allow of it, and again that ball car-

tridges were prohibited; but this latter clause

was very easily gotten over by loading the pistols

with gravel and small pebbles, a much more dan-

gerous practice, as was illustrated when one mem-
ber accidentally shot himself in the palm of the

hand and came near having serious trouble. On

September 30, 1881, the name of the Club was

changed to the Cuvier N^atural History Club, and

the style of the meetings was somewhat altered ;

the office of chairman was created and combined

with that of treasurer, and at each meeting all of

the members read articles from books on Natural

History.
CLUB MEETINGS.

Up to November meetings had been held in the

Club Kooms on afternoons, but when cold weather

set in, it was found necessary to repair to the

houses of the members, and the meetings were

held in the evening. These evening meetings
were held regularly up to April 26, 1882, when

they were discontinued until Feb. 6, 1883, when
Morse's "First Book of Zoology" was taken up
as a course of reading. Soon after this it became

the custom for the members to read short, orig-

inal papers, called "
Lectures," on subjects with

which they might be familiar.

A further change was made in the style of the

meetings November, 1884, when, instead of each

member writing or reading an article on any sub-

ject that he chose, certain subjects of a like char-

acter were given out by the president to the

members. In the fall of 1885, this ari-angement

was further changed, and a paper of greater

length, the subject generally being some genus in

the animal kingdom, was prepared and read by
one member. The other members were required

to take notes on it, and a short resume was read at

the next meeting. In addition to this, the mem-
bers wrote short descriptions of specimens in the

collection; these were called "Observations."

In May, 1886, a new enterprise was started in

the shape of a small four-page monthly paper,

called the " Amateur Collector." This was man-

aged by a committee of the Club, and for nearly

three years was successfully published, but re-

sulted in no financial gain, although we are thank-

ful to say that there was no loss. The articles

that .appeared in it were for the most part written

by the members, and the practice thus gained has

no doubt been of considerable help to each, since

that time. The price of subscription was twenty-

five cents per annum, and at one time there were

about 400 subscribers. An idea which added con-

siderable interest to the meetings was started in

October of 1887, being the reading of papers on

the lives of distinguished Naturalists.

ENTERS THE AGASSIZ ASSOCIATION.

It was voted to become a chapter of the Agassiz

Association in April, 1887, and this membership

has been retained. In October, 1887, it was voted

that the members should take such subjects for

their essays as they saw fit, and as a result many
interesting papers have been read on several

branches of scientific work. In the following

year a series of discussions on scientific subjects,

alternating with the essays, was started and

found to be very interesting and profitable. It

being thought desirable, it was unanimously

agreed that the word "
Society

" be substituted in

place of the word "
Club," so our organization is

now known as the " Cuvier Natural History

Society." At sever.al of our meetings there have

been present, persons of more or less prominence,
who have kindly given us informal talks on scien-

tific su])jects and to whom we are much indebted.

A considerable portion of the winter of 1889-90

was taken up hy a discussion on Evolution, which

proved very interesting, and this was followed by
a brief course in geology. Some of our meetings
have comprised practical work, such as the dis-

section of an anim.al, and many of our papers are

illustrated by specimens from the collection.

.THE CLUB MUSEUM.

One of the first objects of the Society was to

form collections of Natural History. These were

not owned in common, but individually, and kept
in the members' houses. In the summer of 1883,

having better accommodations in a new club

house, it was decided to have a collection in com-

mon', and each member took up a branch of Nat-

ural History and made a specialty of it. TTiis

collection was the nucleus of the present one, and

the plan proving so successful has been carried

out ever since. At first our entire collection was

contained in a small case, two by three feet, but

increased quite rapidly when new cabinets were

added, also a case containing ten drawers. These

were for a while sufficient for our purposes.

Upon the removal to our present quarters, in

July, 1887, the increased facilities gave a new im-

petus to our work and we added largely to our

collection. A little later severfil collections were

given us, among the most-valuable of which were

those of shells, insects, and birds. We also re-

ceived numerous cases, cabinets, etc. At the

present time we have collections of shells of

about 550 species, nearly 150 fossils, 500 minerals,

875 insects, 40 birds and 150 eggs, 75 specimens of

woods and a herbarium of 800 plants ;
also smaller

collections of mammals, fishes, reptiles, echino-

derms, sponges, corals, marbles, gums, fibres,

etc. The collections, though by no means com-

plete, may be said to be fairly representative
in several branches, more especially in the Essex

County portion.

FIELD MEETINGS.

Expeditions were the main object ot the Society
for the first year or two, and many walks were

taken for the purpose of collecting in the vicinity

of Salem. As the members grew older, expedi-
tions were held to more distant parts, and in this

way many of the towns of Essex County have

been visited.

For a number of years some of us have gone

camping-out in New Hampshire near the White

Mountains. While these outings have been mostly
for pleasure, advantage has been taken of any
favorable opportunity to make an addition to our

collection, and in this way our knowledge of

Natural History has been extended considerably.
At the present time the members are accustomed

to make excursions several times a year, either

taking a long trathp on foot or going by means of

conveyances. Advantage is generally taken of

Decoration Day to visit, by horse and steam,
some of the more distant localities, and in this

way the woods of Boxford, Ipswich, and Chebacco

have been explored.

THE CLUB BUILDS A HOUSE.

Upon the organization of the Club, a house

seemed to be a necessity, and, having no funds to

procure one, we were kindly given the use of

an abandoned hen-house by Mr. .Tames A. Noble,
and here the first meetings of the Club were held.

Later we occupied .another small building, 5 feet

by 8 feet, in the garden of Mr. William F. Gavet.

Neither of these contained a stove, so that during
cold weather, meetings were held in the houses of

the members. In the spring of 1883, however, we

received the gift of a Club house, 8 feet by 12 feet,

from Mr. Raymond L. Newcomb, and Mr. Henry
M. Brooks ofibring the use of his land for a loca-

tion, we had it moved there. It was in a rough

state, but paint and p,aper soon cltanged its

appearance, and a sra.all stove m.ade it very com-

fortable during the cold weather. It was not till

1887 that we felt the need of larger quarters, and

this time Prof. E. S. Morse gave the use of his

land for another building. We had $250 in the

treasury, and it was voted to make this go as far

as possible in putting up a building in the rough,

17 by 22 feet. This was done at a cost of .$225,

and such finishing as clapbo.arding, flooring, etc.,

was done by the members.

The cliimney, which was found necessary, was

built for us free of expense.

SCIENCE IN A HEN-COOP.

As a society. We have held several entertain-

ments, most of which were conducted for the

pecuniary benefit that might be derived from

them. Our first attempt was an amateur minstrel

performance given by some of the members of

the Club, in .Tune, 1881, in a small hen-coop—our

Club house. The proceeds of this amounted to

sixty cents, but as the tickets were only two

cents each, it may readily be imagined th.at the

full capacity of the house was tested, nds en-

tertainment was, of course, given in the afternoon,

but in the spring of 1883, the members then being

somewhat older, it was decided to hold a course

of four entertainments. These were given on

four evenings during the month of March, in the

parlors of the members" homes, and consisted for

the first part of a lecture delivered by a member,

and for the second part .an exhibition of ni.agic

lantern views. The price of tickets for the course

was ten cents, and as each of the entertainments

was quite Largely attended, they netted, what

.appeared to us, quite a good sized sum.

Oliver Thayer, 2d, delivered the first lecture,

his subject being "Insects." The second was

given by G. A. Webb, on "Birds"; the third by

L. F. Gavet, on "Plants"; .and the Last by J. (J.

Morse, on "Japan." Of course these lectures

were not able discourses, the average time of

delivery being about ten minutes, and no doubt

the applause which was heartily given, was in-

tended more for the effort than for the matter

that was read. As we grew older we also grew

wiser, and it was deemed expedient not to expose

our ignorance further by giving any more lectures

ourselves. In the fall of 1883, Prof. E. S. Morse

and Mr. Raymond L. Newcomb kindly gave us

two parlor lectures, the former's subject being
" China," and the hitter's " Siberia." The pro-

ceeds of these, corap.ared with earlier results,

seemed quite a large amount, the total of the two

being about .§2iT. This money was used in de-

fraying the expense of a Club house mentioned in

another paragraph. Professor Morse gave us

another parlor lecture in February, 1885, his snl)-

ject being
" Shells." On March 5, 1884, the third

annivers.ary of the Club, a reception was tendered

our friends in the Club house in Mr. Brook's

i
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yai-d, at which we had some seventy-flve callers.

Our next call for financial aid was a lecture on
"
Trees," given In January, 1886, at Plummer

Ilall, by Rev. B. F. SlcDauiel, the proceeds being
about $17. Another reception was held on March

.5, 1886. In the summer of 1887 the meml)ers

raised some silk worms, which weye exhibited in

the window of William G. Webber & Co.

A NEW BUILDING.

But on March 1, the event of our life, as a

Society, took place. It was a fair held in the

vestry of the Barton Square Church, during the

day and evening. There were the usual fancy
tal)les presided over by friends, and also a Natural

History table, at which we sold specimens of

many kinds, the most of which we had collected

ourselves. The receipts from this table were -820,

and from the whole fair about .$200. We were so

much elated over our success that it was im-

mediately decided to build a Club house, and the

present building is the result. In March, 1887,
tlie house was in suitable condition, and a recep-

tion, which surpassed all previous ones, was held,
;it which a))out three hundred friends called.

Since the establishment of the A. A., in 1875,

nearly two thousand local societies have been
formed for the study of natural science. Hun-
dreds of these have had histories as interesting as

that of the Cuvier Natural History Society.

BEETLE, SPIDER, AND TOAD.
One of our younger observers sends this from

England :

I saw a curious sight the other day. A beetle

suddenly threw up Its fore legs and began to paw
the air. I noticed then that a single thread of a

spider's web had caught the beetle—I don't know
how. The spider began winding a web round and
round the beetle until it was rendered powerless,
and then hauled it up three or four inches from
the floor, and was proceeding to devour it, when I

Interfered, as I wanted to see a fair fight, and be-

sides I wanted the beetle to feed to a toad. I

unwound tlie web and set the beetle and spider
face to face on the floor. The beetle ate the spi-
der. I then placed the insect in front of the toad.

The toad advanced two hops, there was a click,
and the beetle was gone. It is the first time I

have seen a toad eat a beetle.—Godfrey Trencu.

PECULIARrriES OF SCALLOPS.
I WAS much interested while catching scallops

'

this summer to notice some of their peculiarities.
I caught many in one of the harbors of Long

I Island Sound. They like the long sedges, or eel-

l^grass,
and at low tide can easily be taken with a

f crab-net or with the hands. I'hey often have
[ their shells open, and when they see you they

I

seem to give a spring—that is, they shut their

i shells quickly, which gives them an impetus that
makes them rise a little, and they fall about

i twelve inches fartlier away than they were at

I

first. The line of motion is a curve, and they"

generally turn over just as they commence to fall.

*nieu caught they seem quite indignant, spit out
I stream of water, and open and shut their shells

uite rapidly. ITie part which' is eaten is the
ard muscle which controls the shells

; all around
his muscle is soft flesh, like the edges of an oys-
!er, and this extends to the edges of the shells.

ill around are rows of spots of the most beauti-
"nl steel blue. TTiese are probably organs of

right.
—J. IIUSSON.

A BIRD DRUMMER.
While passing a lamp-post the other day my

attention was called to a loud noise, as if someone

was pounding on a tin pan. Not being able to

discover whence the sound came, I passed on. On

my way back I heard the same noise again, and,

.after looking around for some time, saw a downy
woodpecker (Picws pubescens) perched on the tin

cap of the l.amp-post and thumping as if his life

depended on it. As there could have been noth-

ing to eat there, I arrived at the conclusion that

he did it simply to hear himself thump. He re-

peated this at about 4 o'clock in the afternoon for

several days. Can anyone account for his drum-

ming in any otlier way?—Maurice S. Sherman,

Hanover, N. H.

AN ANCIENT QUARRY.
Very few people in Washington, D. C, know

that all around that city can be discovered re-

mains of an extinct people. The most important

discovery was made in the fall of 1880, by Mr. W.
H. Holmes, the archaeologist of the Bure.au of

Ethnology, who found an ancient quarry on

Piney Branch, near Fourteenth street. The first

known discovery of implements upon this particu-

lar site was made by Mr. De Lancey Gill, in 1887.

In September, 1889, Mr. Holmes visited Mr. Blag-

den, owner of the place where the quarry is situ-

ated, and obtained permission from him to work

upon it. He learned from Mr. Blagden that in

the year 1878 a street contractor had been per-

mitted to collect paving material from these

grounds, and that the piles of stone had then been

collected but never removed. Mr. Holmes deter-

mined from the contour of the ground the site of

the old qu.arry, and excavated a trench directly

across the ground occupied by the ancient work-

men. This trench crossed a belt of anciently

worked material, fifty feet wide and about six

feet deep, .and this belt extends along the l)luft'

for perhaps half a mile. I'he specimens collected

were principally what Mr. Holmes termed " turtle-

backs," although out of about fifteen hundred

only twelve were perfect. I think three perfect

arrow-heads were found. I visited tlie quarry
and obtained about thirty-five specimens, and was

lucky enough to obtain a perfect "turtle-back"

knife and part of an arrow-head. Before the

quaiTy was worked by Mr. Holmes, my brother

and I were riding along the road near it, when he

spied a stone which he thought had an unusual

appearance. We brouglit it home, and I showed

it to a curator at the Smithsonian Institution. He

pronounced it to be a hammer which had once

been an axe, but had been broken oft'. I think I

may claim that it is the finest specimen which has

been obtained at or near this quarry. It is double

grooved and measures five inches in width by
three and a half in length.

—Chas. L. Wilhelm,
President Chapter 347, A. A.

*^*-

WILL ANSWER ALL LETTERS.

Please count us willing to answer all commu-

nications, .and very glad to help any of the A. A.

if within our power. We are interested in birds,

stones, and relics of ancient tribes of men.—A.

May Walter, Sec. Chapter 611, 1,370 Green Ridge
street, Scranton, Pa.

I will answer all letters on ornithology and en-

tomology, and exchange insects for dragon-flies.

Stamp required.
—C. C. Adams, 806 East Empire

street, Bloomington, 111.

I will answer any inquiries about the dr.agon-

flies of this region.
— Miss Mattie Wadsworth,

Chapter 535, Hallowell, Me.

We desire correspondence. We prefer new

Chfipters, and are particularly interested in geol-

ogy, but will answer all letters.—Kate Noll, Sec.

Chapter 370, Bethany, Mo.

Archaeology, mineralogy, and ocnithology are

to me the most interesting branches of natural

science. I am very willing to answer all letters

addressed to me by members of the A. A. upon
these subjects.

—Paul E. Beck, Lititz, Pa.

THE CHEMISTRY OF MINERALS.
In reply to the question of O. W. C. in the last

issue, we refer the writer to the May number of

this paper, where he will find notice of a series of

science guides now in course of preparation by
the President of the A. A. The plan of these

guides is so new as to be almost experimental,

yet it is believed that they will meet the necessi-

ties of a very large number of persons, who can-

not aft'ord to buy many expensive texts. ITie

first book, for example, "A Guide to the Study
of Miner.als," will contain all the elementary in-

struction in chemistry and physics necessary to

enable the student to understand the structure

and the analysis of the more common mid&als,
and it will also .apply this elementary chemical

knowledge to the practical study of the minerals.

It will thus combine in itself the elements of

three sciences in so far as they have a bearing on

the clear understanding of the mineral world.

The book is to be published in October.

A RARE FOSSIL.

One evening last summer I was looking over a

ledge of rock in search of fossils when I noticed a

stone covered with little indentations. In the im-

perfect light I thought it might be some species

of coral, but upon taking it up found that it was

the impression of a very curious fossil injbedded

below. As I afterward found, it was a part of

the sliield of a placoderm fish of the Devonian

Age, and but one piece had ever been found be-

fore. The fragment was about seven by three

inches. One-third of this I sent to the Smith-

sonian Institute through Mr. Deering, a local ge-

ologist who has helped us a great deal in our

work. In the thickest part it is about one-h,alf an

inch through. The main portion has the structui-e

of bone, but the pores are quite small, and there

seems to be no solid casing. The top is covered

by a thin brown enamel, bearing the little knobs

which caused the curious impression ; these aver-

age one-sixteenth of an inch in diameter, and

there are between fifty and sixty in one square
inch of surface. They are arranged in no very
certain order, but in some parts parallel lines may
be distinguished quite plainly.

— Morris San-

FOUD, Chapter 212, Independence, lo.

FROG EATS FROG.

I AM not a member of the A. A., but am an in-

terested reader of your department in the Popu-
lar Science News. Let me relate what I have

seen, and I should like to Imow if others have had

a similar experience. I once had seven or eight

large and medium-sized frogs in a tub. I missed

one, and, thinking he might have hopped out,

began to look for him outside. On looking in the

tub again I saw that one large croaker that had

been looking rather hollow was swelled up to an

uncommon degree of distension. A pair of frog's

feet were protruding from his mouth. By pulling

gently upon the protruding feet I succeeded in

getting back my lost frog, which was soon as

lively and apparently as well as ever. The large
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frog evidently desired a hearty meal, and had suc-

ceeded in disposing of all but tlie feet of a frog

fully two-thirds his size. I did not know before

that frogs would eat their own kind, or that they
took such large-sized mouthfuls.—Geokgk A. San-

born, New York City.

A SCHOOLBOY'S COMPOSITION ON BONES.
The following composition was actually written

for a school exercise, and is so amusing and bright
that it was handed me by the teacher. The writer

is not a member of the Agassiz Association, but

he ought to be !

BONES.

Bones are the framework of the body. If I had
no bones in me I should not have as much shape
as I have now. If I had no bones in me I should

not have so much motion, and grandmother w ould

be glad, but I like to have m6tion. Bones give
me motion because they are something hard for

motion to cling to. If I had no bones, my brains,

lungs, heart, and large blood-vessels would be

lying around in me and might get hurted, but now
the bones get hurted, but not much unless it is a

hard Mt. If my bones were burned I should be

brittle, because it would take the animal out of

me. If I was soaked in a acid I should be limber.

Teacher showed us a bone that had been soaked.

I could bend it easily. I would rather be soaked
than burned. Some of my bones don't grow close

to my body, snug, like tlie branches of a tree, and
I am glad they don't, for if they did I could not

play leap-frog and other nice games I know. The
reason why they don't grow that w.ay is because

they have joints. Joints is good things to have
in bones. There are two kinds. The ball and

socket, like my shoulder, is the best. Teacher
showed it to me, only it was the thigh bone of an

ox. One end was round, smooth, and whitish.

That is the ball end. The other end was hollowed
in deep. That is the socket, and it oils itself. It

is the only machine that oils itself. Another joint
is the hinge joint, like my elbow. It swings back
and forth and it oils itself. It never creaks like

the school-room door. There is another joint that

don't seem like a joint. That is in the skull. It

don't have no motion. All my bones put together
in their right places make a skeleton. If I leave

any out, or put any in their wrong places, it ain't

no skeleton. Cripples and deformed people don't

have no skeletons. Some animals have their

skeletons on their outside. I am glad I ain't them

animals; for my skeleton, like it is on the chart,
would not look well on my outside.

LIST OF THE PLANTS OP THE DISTRICT
OF MOSCHAISK, GOVERNMENT OF MOS-
COW, RUSSIA.

BY MRS. OLGA FEDCHENKO.

(Concluded.)

This valuable and complete list of Russian

plants was commenced in the May number, and
is completed in this issue. The sign (*) stands in

the list before the names of such plants as cannot

strongly be considered as wild, but either are or

have been cultivated and now grow wild in gar-
dens.

GBAMIN&S), jcss. (Concluded.)

Festuca ovina, L., p durius- B. inoUia, I>.

cula, Kocl). B. secalinus, L.

F. rubra, L. Tritlcum repeiis, L.

F. rubra, 3 arenaria, Osbeck. T. canliium, Schreb.
F. gigantea, Vill. Lolium perenne, I/.

F. clatior, L. L. temulentum, L.

Bromus inermis, Leyss. Nardus atricta, L.

B. arvensis, L.

TTPHACE^, JUSS.

Typha latifolia, L. S. simplex, /3 fluitans, Gren.

Sparganium ramoBum,Flud8. S. minimum, Fries.

8. simplex, Fluds.

AKOIDE^, JUSS.

Calla palustris, L. Acorus calamus, L.

POTAME^, JUSS.

/3 vulgaris.

Garrulus glandariue, L.

Pica caudata, L.

Corvu3 monedula, L.

C. comix, L.

C. corax, h.

C. frugilegus, L.

Sturnus vulgaris, L.

AnthUH arboreus, Bechst.

Motacilla alba, L^
M. flava, L.

Oriolus galbula, L.

Turdus iliacus, L.

T. musicue, L.

T. ochropus, L.

Actitis hypoleucos, L.

Ascolopax gallinago, L.

Scolopax rusticula, L.

Ardea cinerea, L.

A. stellariH, L.

Auser cinereus, Mey. et Wolf
Anas querquedula, L.

A. boschas, L.

A. crecca, L.

Glaucion clangula, Ij.

Larus ridlbuhdus, L.

77 species.

All are cordially invited to join the Agassiz
Association. Illustrated circulars free. Address
Mr. Harlan H. Ballard, Pittsfleld, Mass.

The PHOTOCHRONOGRAni.— An invention of

considerable importance in astronomy has been
made at the Georgetown College Observatory.

By means of an instrument called the photochro-

nograph, a star is caused to record with absolute

accuracy the time of its own transit across the

meridian, thus eliminating all jjcrsonal errors.

Bromide of Cadmium is still used by many
photographers. In order to intensify a negative,
it can be plunged Into a solution of ammonia,
half-and-half, with water, and left there for a

time. It is then washed and placed in an alco-

holic solution of bromide of cadmium, one of

bromide for 1,000 of spirit at 90°. The film dries

in a few minutes and i)reseuts a fine black color.

P. pusillus, L
Fries.

P. pusillus, o tenulssimus,
MK.

P. pectinatus, 1..

Potamogeton natans, L.

P. rufescens, L.

P. lucens, L.

P. praelongas, Wulf.
P. perfoliatus, L.

P. crlspus, L.

LEHNACE^, LINK.

Splrodelapolyerhlza,Schleld. L. trisulca, L.

Lemna minor, L.

CONIFERS, JUSS.

Juniperus communis, L. Picea vulgaris, Link.

Pinus silvestrls, L. P. vulgaris, ^ uwarowi.

ltcopoihacea;, dc.

Lycopodlum complanatum, L. clavatum, L.

L. L. annotinum, L.

EQUISETACE^, DC.

Equlsetum arvense, L. E. llmosum, L.

E. silvatlcum, L. E. hyemalc, L.

E. palustre, L.

FILICE8, L.

Opliioglossum vulgatum, L. P. splnulosum, DC.

Botrychium lunaria, Swartz. Cystopteris fragills, Bernh.
B. ruta^foUum, All. Asplenlum fllix femlna.Bernh
Polypodluni dryopteris, L. Pteris aiiullina, L.

Polystichum fllix mas, Roth. Struthioptcris germanica,
P. crlstatum, Both. WUld.

573 species, 45 varieties.

LIST OF THE LEPIDOPTERA OF THE DIS-
TRICT OF MOSCHAISK, GOVERNMENT OF
MOSCOW, RUSSIA.

liV BOlilCE FEDCHENKO.

PAPILIONID.E

Papilio machaon, L.

Leucophasla siuapis, L.

Pieris cratiegl, L.

P. brassicae, L.

P. rapae, L.

P. napi, L.

P. daplidice, L.

P. cardaniines, L.

Colias hyale, L.

Gonopteryx rhamnl, L.

Vanessa atalanta, L.

V. antiopa, L.

V. fo, L.

V. urticae, L.

V. xanthomeias, Esp.
V. V-album, W. V.

V. Calbum, L.

V. cardui, L.

V. prorsa, L.

Melltha'a auriuia, Rott.

M. cinxia, L.

M. aUialia, Esp.

Argynnis euphrosyne, I

A. selene, W. V.

A. ino, Bottb.

A. nlobe, L.

A. adlppe, L.

A. aber cleodoxa, Ochs.

A.dia, L.

LIST OF THE BIRDS OF THE DISTRICT OF
MOSCHAISK, GOVERNMENT OF MOSCOW,
RUSSIA.

BY BORICE FEDCHENKO.

Falco subbuteo, L.

Buteo vulgaris, L.

Aquila (?) orientalis, Cal.

Aetur nisus, L.

Circus cyaneus, L.

C. cineraceus, Mon.
Ulula aluco, L.

Aegolius otus, L.

Surnia passerlna, L.

Cypselus apus, L.

Caprlmulgus europasus, L.

Cuculus canorus, L.

Picus marcius, L.

P. major, L.

Alauda arvensis, L.

Emberiza citrlneila, L.

Passer montanus, L.

P. domesticus, L.

Pyrrhula rublcUla, Pall.

P. erythrlna. Pall.

Fringilla carduells, L.

F. cannabina, L.

F. ciiaebs, L.

Loxia curviro8tra7L.
Parus caudatus, L.

P. major, L.

P. palustris, L.

T. pilaris, L.

Lusciola Philomela, Bechst.
L. rubecula, L.

L. phoonicurus, L.

Saxlcola rubetra, L.

S. (pnanthe, L.

Lanlus collurlo, L.

Muscicapa grisola, L.

Hirundo urbica, L.

H. rustica, L.

H. riparia, L.

Columba palumbus, L.

C. livia, Briss.

C. turtur, L.

Tetrao tetrlx, L.

Tetrastes bonasia, L.

Starna cinerea, Briss.

Ortygion coturnus, L.

Crex pratensis, Bechst.

Ortygometra porzana, L.

Grus ciilerea, Bechst.

Vanellua cristatus, Mey. et

Wolf.

Acglallthes curonlcus,
Besecke.

Totanus stagnatllis, Bechst.
T. glareola, L.

A. aglaia, L.

A. latonla, L.

A. paphia, L.

Sphinx ligustri, L.

S. galii, Rott.

S. elpenor, L.

S. porcellus, L.

Smerinthus popuU, L.

Trochilia apiformis, L.

A. var. valesina, Esp.
Limenitia Sibylla, L.

L. populi, L.

Apatura tlia, W. V.
A. var. clytie.

Satyrus briseis, L.

Erebia medusa, W. V.

E. medea, Esp.
E. llgea, L.

Pararge mjera, L.

Epinephele hyperanthus, L.

E. janira, L.

E. lycaon, Rott.

Cwnonympha iphis, W. V.

C. pamphilus, L.

Lycsena semlargus, Rott.

L. icarus, Rott.

L. Chiron, Rott.

L. a;gon, AV. V.

Polyommatus eurydice, Rott.

P. virgaureai, L.

P. phlaeas, L.

Thecla rubi, L.

T. betulae, L.

Syrichtus althe.i!, Ilubn.

S. alveolus, Ilubn.

Carterocephalus paniBCUS,S1t.

Hesperia comma, L.

H. sylvanus, Esp.
H. thaumas, Hfu.
H. lineola, Ochs.

SPHINQIDiE.

S. ocellatus, L.

Macroglossa stellatarum, L.

M. bombyliformis, Ochs.

M. fuciformis, L.

ZYGMSIDM.

Ino etatlc'es, L.

Zygsena trifolii, Esp.

Setlna mesomclla, L.

Lithosia depressa, Esp.

Z. centaurca, Fisch.

LITH08ID.S).-

Gnophria rubricollls, L.

Arctla russula, L.

A. planthaginis, L.

A. var. hospita, W. V.
A. caja, L.

Orgyia antlqua, L.

Dasychira fascelina, L
D. pudibunda, L.

CoBsus lignlperda, F.

Ilepialus humuli, L.

Drepana falcataria, L.

ABCTIID^.

A. urticae, Esp.
A. lubricliicda, F.

A. menthastri, ^Y. V.

LIPAEIDJE.

Leucoma sallcls, L.

Laria V-nigrum, F.

OOSSID^.

HEPIALID.*;.

H. sylvanus, L.

DBEFANICS.

BOMBYCID.*;.

Gastropacha quercifoUa, L. G. lanestris, L.

G. potatoria, L. G. ncustria, L.

G. qucrcus, L. Lasiocampa taraxais, W. V.

G. rubi, L.

(7V> be continued.)
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A RECENT number of the Chemical Neies con-

tains an interesting article by Dr. Ckookes upon
electrical evaporation, or the efl'ect of a charge of

electricity upon the rate of evaporation of liquids

and solids. Two dislies containing equal weights
of water were placed upon a delicate t)alauce, one

being insulated and the other charged with posi-

tive electricity from an induction coil. After an

hour and tln-ee-quarters there was scarcely any
difterence between the weight of tlie insulated

water and that which had been exposed to the

positive current. Equilibrium being restored, the

current was reversed, the negative current being

kept on the dish for two hours. At the end of

this time the electrified water was decidedly

lighter. After having again restored ecjuilibrium,

the electrification of the dislies was I'eversed, i. e.,

the one that had before been insulated was made

negative and the other one was insulated. In an

hour the electrified water had become decidedly

lighter than the insulated water. In a subsequent

experiment in whicli the quantities were weighed,
it was found that negatively electrified water lost

in one and a half hom-s 1-1,000 part of its weight
more than did insulated water. Similar experi-

ments were undertaken upon metals, and the rate

at which they were dissipated from an electrode

sealed into a high vacuum tube was determined.

Cadmium and silver were quickly dissipated from

the negative electrode, while the metal on the pos-

itive electrode remained practically unchanged.
An alloy of copper and zinc, or brass, appeared
to evaporate without separation of its constitu-

ents ; while one of aluminium and gold was par-

tially separated, the gold ev.aporatiug, or volatil-

izing, under the influence of the electric current,

"while the aluminium was left behind. Dr. Crookes

considers that tliis dissipation of metal electrodes

in a high vapuum tube is strictly analogous to the

evaporation of water, or volatilization of metals in

the air, the only difference being that in one case

the electrical action which causes the molecules

to be thrown oft" is confined to tlie surface of the

substance experimented upon, while in evapora-
tion or volatilization by heat the whole mass must

be raised to the requisite temperature.

Much has been published lately in the news-

papers aijout a wonderful invention of Mr. VA\-

son, by wliich views of distant objects were to be

electrically transmitted to a distance, so that in

combination with a telephone and phonograph a

theatrical performance might be both seen and

heard in a distant city. Tliis remarkable instru-

ment, which has been baptized the " Kineto-

graph,'" proves to be merely a modification of the

well-known zoetrope, or wheel of life. Mr. Edi-

son's invention simply consists of a camera by
which pliotographs of a moving person may be

taken in quick succession and tin-own on a screen

from a lantern in such a manner as to reproduce
the movements by a well-known principle of

optics, nie kinetograph is undoubtedly an in-

genious and wonderful invention, but it has not

even the merit of novelty, as a similar instrument,
invented by a Frenchman, was described in the

Science News in May, 1800. Mr. Edison has

suftered more than most men at the hands of un-

scientific newspaper reporters, and it is not proba-

ble that he ever made the absurd claims for his

invention with which he was credited; but the

contrast between tlie promises and performances
of the alleged scientific wonder forcibly recalls

that classical occurrence when " the mountain

labored and brought forth a ridiculous mouse."

The miignificent glacial scratches and groov-

ings in the limestone at Kelley's Island, near

Sandusky, Ohio, have been preserved from de-

struction and perpetually dedicated to the public

by the corporation owning the (juarry. These

markings are unique of their kind, and the finest in

the world, and their destruction would have been

an irreparable loss to geological science. All

geologists, and especially those who visited the

locality with the American Association for the

Advancement of Science, in 1888, will feel a lively

sense of gratitude to the owners of the island for

this generous and public spirited act.

The scientific knowledge of Congress is well

illustrated by its action in appropriating a large

sum of money to carry on experiments for pro-

ducing rain by explosions in the air at high alti-

tudes. These experiments are now in progress,

and balloons are filled with a mixture of hydro-

gen and oxygen gases, and exploded in the air by
an electric spark. As might have been expected,
no results have as yet been obtained, except the

wasting of the public funds to gratify the whims
of a few scientific cranks. The idea that rain or

any other meteorological change can be induced

by explosions in the atmosphere is a scientific

superstition unworthy of a moment's considera-

tion, and with no more basis of fact than the

influence of the moon or the sun-spots. It was,
we believe, the same Congress which came so near

appropriating several thousand dollars to build

somebody's patent "flying-machine."

The small rubber balloons sold as toys for

children can be used to illustrate the principle of

the diflusion of gases in a very beautiful manner.

When sold they are filled with hydrogen gas, and

this, by its low specific gravity, tends to dift'use

out into the air through the thin' rubber covering
at a faster rate than the air passes in. As a con-

sequence, in a few hours tlie balloon is iu a semi-

collapsed condition, and has lost its power of

floating in the air—as many children have learned

to their sorrow. If, now, the balloon is refilled

with air, no diffusion will take place, and it will

remain inflated for several da3's, the only loss

being due to leakage. This leakage is a very dif-

ferent matter from the mutual diffusion of hydro-

gen and air, wliich is a true molecular movement

through the pores of the rubber.

An interesting experiment with Eeyden jars

was recently shown at a scientific me(!ting in

London by Dr. I.ouge, in which the discharge of

one jar precipitated the overflow of another when
the lengths of the jar circuits were properly ad-

justed or tuned. The latter jar was entirely dis-

connected from tlie former, and was influeuced

merely by electro-magnetic waves emanating from

the discharging circuit. Lengthening or shorten-

ing either circuit prevented the overflow. The

efl'ect could be shown over considerable distances.

A similar observation was made by Priestley al-

most a hundred .years ago, who noticed that when
several jars were being charged from the same

prime conductor, if one of them discharged, the

others would sometimes also discharge, although

they were not fully charged. This phenomenon

seems to be strictly analogous to the sound vibra-

tions induced in a string or other body of a cer-

tain rate of vibration, by sounding a note of iden-

tical pitch in its vicinity, and tends to confirm the

theory that electric energy is, like sound, light,

and heat, only a mode of motion of a wave-like or

vibratory nature.

» <
EuRATA.—The letter in the May issue regarding

the presence of the ancient Phcenicians in Britain

was written by Mr. Thomas Andrews, of Exeter,

instead of James Andrews, as printed. The an-

cient name of Cornwall should also have been

printed Cornubiencis instead of Cornutiencis.

fOriglnal In Popular Science News.]

THE GIANT SLOTHS OF THE PAST.

BY KATHARINE U. CLATPOLE.

PART I.

Passing one summer day through the Jardin

des Plantes, in Paris, the writer was struck with

the spectacle of a little ragged boy staring iu at

the glass door of the Museum of Paleontology.
Now it is not necessary to enter this museum in

order to get a view of its contents, and our little

urchin at the glass door was enjoying, in an inter-

val of play, an opportunity for which many a stu-

dent in this country would gl.adly cross the seas.

There, before him, were skeletons of the extinct

animals studied and described by Cuvier, the

founder of the science of comparative anatomy ;

some in a fossil condition, others little altered by
the .addition of mineral matter. Many of these,

though uni<iue specimens, would have a familiar

look to the student. He has already made their

acquaintance in text-books of geology, for they
are the originals from which all illustrations of

their species have been made. Though this is not

the case with the gigantic creature that stands

immediately opposite to this glass door, its bones

have, nevertheless, been put together on the model

of the great original. In the massive pelvis, in

the thighs twice to three times as thick as those

of any existing elephant, with the leg bones still

thicker in proportion; in the small he.ad that

seems all under jaw, and the long fore limbs with

their formidable claws, who does not recognize
the mighty megatherium figured in almost every
illustration of Pleistocene life?

In the long past a denizen of South America

with a position well assigned in the economy of

nature, the monster looked strangely out of place

when, about a century ago, the first skeleton was

brought to the light of these later days. It was
discovered about one hundred feet below the sur-

face in the neighborhood of Buenos Ayres, and at

once sent to Madrid, where it shortly fell into the

hands of Cuvier, who regarded it as the most

astonishing and interesting discovery that had

come under his notice. The bones clearly be-

longed to no living species of animal, yet certala

among them indicated their place in the system
of quadrupeds. The sole inspection of the claws

marked the bearer of them as an unguiculate.
The teeth, five on each side of the upper jaw and

four in the under jaw,
—every tooth ii molar with-

out enamel, growing from birth to death and

never shed as are the incisors and canines of

other animals,—gave it a right to be included

among the edentates. There Cuvier placed it,

though its huge and formidable frame was an

anomaly among the little ant-bears, pangolins,

armadillos, ant-eaters, and sloths that now form

the family. To which of these it most nearly

approached, Cuvier, with only the skeleton before

him, could not determine. He therefore made a
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new genus for it, intermediate between the sloths

and tlie armadillos, since to the shape of tlie head

of the formei- it joined the teeth of tlie latter. To
this genus he gave the name of Megatherium—the

iarge animal.

Nothing could have been a greater surprise to

the naturalists of his day than this clas8ificatio:i

of Cuvier's. That there could be any relation be-

tween this gigantic, powerful creature and the

small, insignificant sloths—animals considered at

tliat time even by Buffon and Cuvier himself so

imperfect and grotesque that simple existence

alone must be a burden to'them—was a revelation

for which the world was hardly prepared. It

was, however, a reference worthy of Cuvier, and

Megatherium americanum, from the Pleistocene of South
America. (Much reduced.)

modern science has confirmed its sagacity. The

megatherium is substantially a gigantic antique

slotli, notwithstanding that its relation to the

sloths from the South American forests of today
has to be t.aken on faith by most of the visitors to

the Jardin des Plantes. In the menageries are

the little living animals dragging their limbs

laboriously and awlcwardly along the ground,

hanging asleep from the limbs of trees, or climb-

ing with activity and ease among the branches.

In the museum is this colossal skeleton of their

ancestor, standing as a perpetual witness to the

fact that. the mighty must yield when conditions

become fit only for the humble and weak.

rhe megatherium is now desired for every mu-

seum, but happy is that institution tliat can secure

even a few bones of the mighty beast. Madrid is

the happy owner of tlie classical specimen studied

by Cuvier; Paris, as has been seen, boasts an al-

most complete skeleton ;
Berlin is equally fortu-

nate. But, with these exceptions, and that of the

skeleton discovered at Lima hi 1795,
—which may

be the one now at Berlin,
—the animal is chiefly

known by plaster models made from a study of

detached bones. Such a model adorns the new

Natural History Building at Kensington. T'he

pelvis, thighs, and upper bones of the tail are

cast, with some other parts, from remains found

by Sir Woodbine Parish in the bed of a stream

near Buenos Ayres, after a succession of three

unusually dry seasons. They indicate a skeleton

still larger than that described by Cuvier. llie

model, eighteen feet in length, is the original of

the second current figure of the megatherium, and

represents the animal with the right hand clasp-

ing the trunk of a tree—a position that is con-

sidered somewhat hypothetical by critics. Open
to still more criticism, though remarkably strik-

ing, is the attitude ascribed to the monster in

some American museums. Kesting on its liuge

haunches it well displays the size and massiveness

of the thigh bones and pelvis, while the powerful

arms with their formidable claws leave little room

to doubt that the tree they clasp and bend would

readily have succumbed to their attack.

The megatherium, the first of tlie extinct

ground sloths to be brought back into the life

of the present, is still regarded as the most inter-

esting and wonderful of the family, although re-

mains of at least seven other gigantic forms have
been discovered and described. The first of these

to attract wide attention was the almost complete
skeleton of an animal somewhat smaller than the

megatherium, being only eleven feet from the

point of the muzzle to the end of the tail. This

u-.i.s found by Sir Woodbine Parish near Buenos

Ayres in 1841, and presented to the Royal College
of Surgeons, in I^ondon, where it may still be seen

as it was first set up. The arms resting one above
the other on the trunk of a tree indicate even

more power than those of the megatherium,

though the thigh bones are far less massive, the

skull is sliorter and lighter, and the under jaw
neither so thick nor so heavy. To this creature

Professor (now Sir Richard) Owen, then the cura-

tor of the Ilunterian Museum,—the museum at-

tached to the Royal College of Surgeons,—gave
the name Mylodon, or the mill-toothed animal,

adding robustus to indicate the formidable strength
of its framework. At the instigation of the coun-

cil of the college this mylodon was especially de-

scribed and figured by Professor Owen in a mag-
nificent quarto work. In this, besides giving an

analysis of its osteological structure, he, by a

masterly piece of deductive reasoning, threw light
on a problem that had puzzled naturalists ever

since Cuvier first pronounced the megatherium a

leaf-eating animal. The teeth and peculiar con-

formation of the jaws of the mylodon bore like

testimony as to the food of this megatherioid

family. These colossal creatures lived on leaves

and small twigs of trees, as the giraffs, elephants,
and sloths do today. How did they obtain this

food? The giraff raises its head to graze among
the foliage of the trees

;
the elephant, its trunk.

The neck of the ground sloths was short and mas-

sive, and there is little reason to believe that tiiey

carried even a short nasal ajjpendage. The little

modern sloths run along the under side of the

branches until they find a convenient feeding

place. It is preposterous to imagine an animal

Mylodon robustus, from the Pleistocene of South America.
(Much reduced.)

as bulky as a rhinoceros hanging back down from
the under side of the limbs of a tree. Neverthe-

less, the ponderous forms of the extinct sloths

and great, strong, curved claws seemed so little

adapted for locomotion that some eminent natu-

ralists entertained even tliis bold idea. Others,
less daring, surrendered the leaf diet and sup-

posed the animals to have burrowed lor roots.

Professor Owen showed that they could obtain

the leaves without in any way raising their heads,

for, with their massive strength, they could bring
down the branches of the trees to the level of

their jaws. On this view, the breadth and weight
of their hind quarters are no longer an incum-

brance. With their great tails and huge heels

firmly fixed like a tripod on the ground, they
grasped tlie trunk of a tree with their powerful

arms, and either broke it short oft' above the

ground or wrenched it up by the roots, having
previously employed the enormous claws to

scratch away the earth and render the overthrow
more certain. "Extraordinary," says Professor

Owen, "must have been the strength and propor-
tions of that tree which, partly undermined, and

firmly grappled as with prehensile liooks, could,
rocked to and fro, to right and left, long with-

stand the efforts of its ponderous .assailant."

That this assailant, sluggish as well as ponder-

ous, could not always avoid the shock of the fall-

ing tree is suggested in the skull described by
Professor Owen, which had been twice fractured

and healed during life.

As with the remains of megatherium so it is

with those of mylodon ;
detached bones of more

than one species are found in North and South

America, but a complete skeleton seldom comes

to light. Indeed, besides that of the Royal Col-

lege of Surgeons, there is, as yet, but one other,

and that has been set up recently in the new Nat-

ural History Buildhig at South Kensington.

[Original in Popular Science News.]

HIEROGLYPHIC INSCRIPTIONS OF EGYPT
AND PALESTINE—HOW READ, AND BY
WHOM DISCOVERED AND DECIPHERED.

BY JOSEPH WALLACE.

In the April issue of Popclae Science New^s

we stated that the rings on the Rosetta stone puz-
zled the learned men of Europe who were inter-

ested in hieroglyphic writing, but it was con-

j«ctured by some that each ring was the sign of

the proper name ; and, further, it was discovered

that the character of the writing was a mixed

one, containing partly jiictures of objects and

partly signs of sounds. This discovery was an-

nounced by Champollion in a paper at Grenoble

in 1810, and soon after confirmed by Thomas

Young, an eminent Oriental scholar. Champol-
lion acknowledged that he was led to this discov-

ery by the labors of De Sacy and Ackerblad, who
had show n that the Greek proper n.ames on the

Rosetta stone were transcribed phonetically in

the demotic version. These results were obtained

by guessing that a group occurring in almost

every line was the conjunction ;
that a group re-

peated twenty-nine times in the demotic version

corresponded to king in Greek, where the word
occurred about the same number of times. For

the words Alexander and Alexandria in the fourth

and seventeenth lines of the Greek, were discov-

ered two groups of equally close resemblance in

the second and tenth lines of the demotic.

Young's most important contribution to deciph-

ering the character of the writing was to assert

the ideographic nature of many demotic signs, in

opposition to the current belief that the hieratic

and demotic writings were entirely phonetic. It

was therefore observed that the hieratic and

demotic characters were abbreviations of the

fuller pictures, and Brugsch, now the highest

authority on the language, shows in his Grammar

Demotique that demotic contains at least as many
ideographic signs as hieratic writing.

All these conjectures were first only applied to

the characters inside the rings, but the difficulty

remained of determining the order in which they
were written. It was suggested that the charac-

ters miglit be in the order of the Hebrew, Arabic, ,

etc.,
—from right to left,

—or as in the modern
\

systems—from left to right. This was settled by \

Champollion, for Mr. Banks, of England, liadj
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brought home a small obelisk that was found in

the island of Philae, which was inscribed with a

dedication in Hebrew and Greek to one of tlie

Ptolemies and his sister, Cleopatra, lliis in-

scription was copied by Cailliand in 1S16, and

commented on by T^etronne and Cliampollion in

the French scientific journals of 1822. On tliis

obelisk there was a ring in the inscription identi-

cal with the one on the Kosetta stone which served

for rtolemy, and another for Cleopatra. By a

fortunate coincidence these inscriptions showed

much in the relation of characters, and, assuming
from the analogy of other systems that objects

depicted signified the initial letter of their Coptic

names, both groups were spelled out, and Cham-

poUion was in possession of eleven phonetic signs

of the old Egyptian language. It was now made

plain in this case that the signs were not syllabic,

but alpliabetic. When applying them to monu-

ments which appeared to be of the Roman epoch,

while attempting to decipher the royal rings upon

them, Champollion found an almost complete list

of the Woman emperors, each with his title, em-

peror, added, and this helped to give a clue to .all

similar inscriptions. Some of Cliampollion's op-

ponents suggested that the hieroglyphics were

only used plionetically in order to transcribe the

names of the foreign lords of Egypt, but further

researches proved that the well-known Egyptian

kings, Psemmetik, Shish.ak, and Rameses, were

likewise written in phonetic characters. These

discoveries made it certain that hieroglyphic in-

scriptions could only be read by ascertaining the

sounds of the old Egyptian langu.age, while if the

writing was pictorial, or symbolic, the sense could

have been discovered without knowing a single

sound.

To discover the sounds so absolutely essential

to a correct deciphering of hieroglyphic charac-

ters, several learned men turned to the modern

Egyptian, or Coptic, language, which was ex-

pressly stated by the early fathers of the Chris-

tian church to be almost the same as demotic,

though written in a difTerent alphaljet. Although

Coptic is now almost obsolete, there was a school

of Coptic priests in Rome during the last century
and the first half of the present century, who
could speak and write the Coptic language of

their sacred books ;
and from the information

they possessed, together with the Coptic version

of the scriptures, a very fair knowledge of gram-
mar and the vocabulary was obtained.

Champollion now set about making himself

master of the Coptic language at Rome. He saw

as he progressed that it retained more or less

accurately the old Egyptian names of a large

number of objects. He further analyzed gram-
matical forms, terminations, and inflections, and

found the same closely corresponding. When he

was sent to Egypt to explore the ruins in person,

he applied what letters he knew to groups of

hieroglyphics apparently giving the names of nu-

merous pictures of well-known otyects engraved
on the tombs of Beni Hassan, and found that the

Coptic furnished a direct clue, in almost every

case, to the sounds of the hieroglypliics. By this

aid he easily completed his alphabet from par-

tially read words agreeing in sense with liuown

names; and the great discovery gradually pro-

gressed toward completion through sounds sug-

gesting signs and signs sounds, each new step

verifying and correcting previous inferences, as

well as suggesting new ones.

Two difficulties impeded the progress of the

Egyptologists. One was, to understand the

proper application of the symbolic hieroglyphics,
and the other, when the same was to be used in

the ideographic and phonetic sense. Champollion
concluded that the written system of one thou-

sand signs used at random ideographically or

phonetically must have been a source of confu-

sion to the Egyptians themselves, and tliat they
must have used some means to avoid it. He
therefore looked for and found indications added

to the pictures which informed the reader how to

understand them
;

but these specimens which

Champollion left unexplained he considered sym-
bols used by priests, and of a really secret char-

acter. Champollion's view of the secret character

of some of the symbolic inscriptions was sup-

ported l)y De Rouge and I^auth, but denied by

Dumichen, who says he has been unable to find in

the monuments any systematic secret writing side

by side witli the usual hieroglyphics. Mr. Birch,

of the British Museum, agrees with this view, and

advances tlie theory that the twenty-second dy-

nasty of Assyrian origin introduced phonetic

signs for many ideograplis, and so produced these

so-called anaglyphs. Brugsch considers them

merely a profusion of ideal lines of individual

fancy, which make the interpretation a matter of

great labor and ingenuity, but not impossible.

The second obstacle, though greater, was really

overcome as soon as it became evident that the

Egyptians used different signs to signify the same

sound. At tlie outset, when the names Berenike

and Alexaudros were guessed at, it was found

that k and s had different signs. This was notice-

able in tlie rings, and in the several copies of the

long and elaborate book of ritual which tlie old

Egyptians placed in coffins with the mummies
now found in European museums. It was dis-

covered that, although they are identical in the

sense and character, they contain frequent varia-

tions as to single signs, and in the hieratic copies

the same sign generally represents these varia-

tions. It was clear that they were different

equivalents for the same sounds, or what are

called homophones, and after the discovery of

one the others became easily known.

Lepsius has since established that the most

ancient alphabet admitted many liomophones;
and De Rouge says that many of them really

indicate slight variations of pronunciation, which,
like the various sounds of th, were carefully dis-

tinguished by some scribes by separate signs.

.Vfter discovering the homophones it only re-

quired additional researches to complete the

structure which ChanipoUion had founded and of

which he had sketched the plan. Hundreds of

perfectly distinct documents have since been read

by the principles of interpretation, and consistent

meaning drawn from them. Though no other

corroboration was wanting, it came crowding on

tlie Egyptologists in the numerous confirniiitions

of historical facts thus readily deciphered ;
aud

when Eepsius discovered another trilingual in

hieroglyphics in 1866, while making researches at

Tanis, tlie demotic, Greek, and Egyptian were
read oft" and explained mucli easier than a fair

Latin scholar could have rendered the same
amount of Tacitus, and the translation produced
a sense identical with that of the Greek version.

Another test of the correctness of the principles

of interpretation laid down by modern Egyptolo-

gists was offered not many years ago by Mariette,
who copied from the pillars along the line of the

Suez Canal inscriptions set in four languages by
Darius I., King of Persia, describing how he had

undertaken the cutting of the canal, lint stopped
when it was almost completed because he was

persuaded that the level of the Red Sea and the

Mediterranean varied, and Egypt would be inun-

dated by opening the canal. The inscriptions

found on several stone pillars were written in

hieroglyphic and three kinds of cuneiform char-

acters, and it was found that the Persian and

Assyrian versions corresponded in sense with the.

hieroglyphic as now interpreted, adding, how-

ever, many details intended for the special edifi-

cation of the Egyptian subjects of the great king.

Champollion's system of interpreting hiero-

glyphics encountered some opposition at every

step of his progress. Among the most eminent
who suggested other systems were Klaproth, Ja-

nelli, Palin, Williams, the Jesuit astronomer Sec-

chi, Seyfrath, and Uhlemann. Each one proposed
some method of his own, and all dift'ering, with

the exception of Uhlemann, who adopted Sey-
frath's suggestions. Tliese proposed systems and

suggestions had the good effect, however, of stim-

ulating greater exertions to correct and establish

the system and rules laid down by Champollion
and his disciples. The most renowned of the lat-

ter are De Sacy, Nieliuhr, Humboldt, Lepsius,

Bunsen, Rosellini, Leemans, Wilkinson, Hinks,

Brugsch, Birch, De Rouche, Cliepas, La Page,
Renouf, Lauth, Dumiclien, Goodwin, Czermjik,

Deveria, Eisenlohr, Eliers, Mariette, and Maspero.
The researches in hieratic writing were neces-

sarily very closely linked with the study of hiero-

glyphics. The deciphering of the demotic writ-

ing was especially studied by De Sacy, Ackerblad,
and Young. It was further elucidated by Cham-

pollion, Tattam, Salvolini, Lepsius, De Saubey,
Leemans, and Maspercf; and finally treated by
Brugsch in a separate Grammar, Hieroglyphic and
Demotic Dictionary.

[Special Correspondence of Populak Science News.]

PARIS LETTER.
To the naturalist it seems that aquatic animals

are more interesting than others, and during the

present century more has been done towards the

investigation of the conditions aud peculiarities of

aquatic life than during the whole past civiHza-

tion. ITie numerous marine laboratories which
have sprung into existence in the last twenty
years have much lielped towards this result

; and,

although it may be rightly said that, in France,
especially, there are too many of them, and that

the money expended might be more profitably

spent if the same sum could be distributed among
a smaller number of establishments, they have

performed good work. It may be presumed that

marine animals have proved more attractive than
others because of their peculiar mode of life.

While the principal physiological functions of

higher land animals and of aquatic animals are
the same, considerable modifications are to be
met in the manner in which they are effected in

the latter, on account of the medium in which

they live; and the more animals live in different

manner and environment from that which we our-

selves inhabit, the more they prove interesting to

us. We are all fully convinced that the physi-

ology of higlier animals is but a special form of

innumerable forms of possible physiology, and it

is always a matter of great interest to us to wit-

ness the possible departure from the type which
is best known to us.

Many are the papers which h.ave been written
on the conditions of aquatic life, but no really

good book had been— until a few weeks ago—
published on the matter, giving an abstract of the

different investigations and summarizing our pres-
ent knowledge. M. P. Regnard, professor of phy-
siology in the Institute National Agronomique, and
who has conducted a large number of personal

investigations on the suliject, has just filled this

gap in writing his Secherches Experimentales sur
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les Conditions Physiques de la vie dans les Eaux,

(Paris, Masson, 1891). This book is a very inter-

esting one. It deals with the principal points of

aquatic life, and is written in a manner which

makes it very easy and pleasant to read. The

progress in deep-sea soundings and dredgings is

very well described, and the author gives an in-

teresting account of the beginning of this sort ol

investigation. While Sir .James Ross, Wallich,

Torrell,#nd I'ourtales had tried some experiments
which certainly were very encouraging, it hap-

pened in 1865 that the submarine cable between

Algeria and Sardinia was ruptui-ed, and to repair

it it became necessary to fish it up again. Numer-

ous animals were found clinging to it, although it

was lying at a depth of 2,000 meters, and among
them were found polyps which were considered

as extinct, being only known under the fossil

form. This fact was of great importance, and

revealed the circumstance that the depths of the

sea are not uninhabited, as was thought, and that

fragments of the paleontological fauna might,

perhaps, be discovered there. This gave an im-

petus to deep-sea investigation, and since then

numerous explorations succeeded each other. The

Corwin and the Bible were the first to start
;
then

followed the I.ightning, Porcupine, Challenger,

Hassler, Blake, V^oringen, Gazelle, Travailleur,

Talisman, Ilirondelle, etc. 1'hese names are all

familiar to zoologists. The results of their inves-

tigations went to show that the depths of sea are

densely inhabited. Wyviile Thomson found one

day his dredge full of 20,000 sea-urchins ;
and on

the Talisman a single coup de filet brought back

1,000 fishes and 750 shrimps from the depth of 400

meters; the same expedition found fishes at the

depth of even 5,000 meters. Ascidians have been

found at 7,000 meters depth, mollusks at 9,400,

etc. ;
and we know now that life is most abundant

even in the most obscure parts of the ocean, al-

though we cannot tell exactly whether life exists

also.in the deepest parts. M. P. Regnard gives an

excellent account, with numerous illustrations, of

the large number of instruments which have been

devised by himself or others for the deep-sea in-

vestigations, and some are very curious—such as

his illuminated nets, and his apparatus for taking

photographs of the bottom of the sea, which he

intends to experiment with shortly.

When we think of the fact that for each ten

meters depth the pressure becomes increased by
one atmosphere, we understand that in the great

depths the pressure must be enormous. A large

number of instruments have been imagined to

allow an exact valuation of this pressure and of

the depth, and, although very technical, M. P.

Kegnard has managed to make this chapter a

most readable one. It seems that the deepest

place at present known is to be found on the

coast of .Japan, in the Tuscarora ITirough, (8,57.3

meters, and 857 atmospheres pressure). As ani-

mals certainly do live under such enormous pres-

sures, it is interesting to see how they stand it

and how the functions of life are performed.

This investigation M. Regnard has accomplished

by means of a special apparatus which \vill enable

him to obtain a thousand atmospheres pressure as

easily as eight or ten, and this is a modification of

that imagined by Cailletet in order to study the

liquefaction and solidiflcation of gases. It is even

possible to witness the process of the experi-

ments, M. Regnard having been able to devise

special glasses which allow the observer to see

all that is going on in the apparatus, so that the

effect of pressure on organisms is seen and can

be signalled at every moment. One of the curi-

ous facts about this influence of pressure is the

greater weight and volume of the animals which

have been sulijected to it. The surrounding water

is, in part, forced into their limbs and bodies,

which then become larger and acquire more

weight. This effect is very well marked.

After the study of pressure comes that of light,

o!- illumination. It is well known now, through
various observers, that the depths of the sea are

completely obscure, and, even in the most trans-

parent waters, light completely disappears at

comparatively small depths. At the same time,

at least for human eyes, as has been shown by
Tol, the distance to which normal vision extends

under water is a very small one; and this ex-

plains, perhaps, how it is that animals may pass

ver}' near each other without giving the slightest

indication of their perceiving the fact, and how it

is that very bi-ightly colored fishes or mollusks

may exist without getting into trouble on account

of their color. M. P. Regnard studies in a very
able manner the heat, air, and salt conditions of

the aquatic medium, and gives a most interesting
account of their influence, while a valuble chapter
is devoted to the study of locomotion in water.

His book is worth reading, and an English trans-

lation would certainly prove acceptable to English
readers.

It has often been said and written that camphor
is one of the substances which enjoy the privilege
of stimulating germination, and horticultural pa-

pers often advise horticulturists to use this chem-
ical in order to "awaken" sleepy seeds. Of
course they profess to have witnessed the valu-

able influence of camphor. M. Henry de Varigny
has recently published the results of experiments
on camphor in the SociHe de Biologie, and the

result is not at all favorable to the prevalent
notion. Seeds of five or six different sorts have

been sown in sand saturated with water contain-

ing camphor, as advised by horticulturists, and

the result has been that they all have germin.ated
much later than similar seeds in water without

camphor. It even happens that if there is no

camphor in the water, but only vapors of cam-

phor in the air, germination is similarly retarded.

So it must be concluded that camphor does not

operate as it has been said to do, and that persons

wishing to "awaken" their seeds had better re-

sort to some other process.

Sportsmen may be interested in M. Lagrange's
recent book on Exercise in Adults. It is a very

good book, with sound information on what maij
—also what may not—be done in the matter of

exercise and gymnastics, or athletics generally,

by those who are no more young and who exhibit

pathological tendencies they wish to get rid of,

or, at least, to counteract. This is valuable hy-

giene, and will prove useful to many. • H.

Paris, June 23, 1891.

TO PHOTOGRAPH LIVING BIRDS.
With some live birds the following plan will

be found to work well : Suspend a shelf, at the

proper height, from the wall of your studio, and

in the proijer light. This shelf, as usual, is to be

entirely covered with white blotting-paper, and

upon its horizontal part is to be firmly fixed the

limb, trunk, rock, or turf upon which you desire

your specimen to appear. Set up your camera

and focus this perch sharply on your ground

glass; next put in your smallest diaphragm and

attach your "pneumatic shutter" ready for in-

stant use. Gently take your living bird in your

hand, smooth its feathers, caress it for a moment
or two, then (juietly place its head -under its wing,
and l)y beginning slowly soon rapidly whirl your

specimen in a circle. This, as it were, "puts it

asleep," but it will seize the i>erch with its feet,

or rest quietly on rock or turf. Place it as near

as possible in the position you desire, and stand

ready for a semi-instantaneous picture. Be per-

fectly quiet. In a few moments your bird gradu-

ally comes to, rights himself, preens up a little,

looks around, steadies himself into a natural atti-

tude, finally looks himself, and then more or less

animated. This is your chance ; puff the snap on

him !
—Dr. R. W. Shufei.dt, in The Aitk.

<>
[Speclaliy^ Obeerved for Popular science News.]

METEOROLOGY FOR JUNE, 1891.

TEMPERATURE.

Average Thermometer.
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inches. About 1 incli fell near the first of the

month, and the rest during the cool spell, reliev-

ing a drouth which was becoming severe. The

average rainfall in twenty-three Junes has been

2.72 inches, with extremes of zero in 1873, and

5.30 in 1875. The amount of precipitation since

January 1 has been 32.83 inches, while the aver-

age of these six months in twenty-three years has

been only 25.05 inches.

PRESSURE.

The average pressure the past month was 29.936

hiches, witli extremes of 29.72 on the 28th, and
30.14 on the 7th,

—a range of only .42 inch. The
mean for the last eighteen Junes has l)een 29.936

inches, with extremes of 29.845 in 1882, and .30.056

in 1884,—a range of .211 inch. The sum of the
•

daily variations was 2.29 inches, giving a mean

daily movement of .076 inch. Tliis average the

last eighteen Junes has been .115, with extremes
of .058 and .218. The pressure the past month
was more uniform than any June in eighteen

years, witli a single exception. 'JTie largest daily
movements were .20 and .16 on the 30th and 28th.

WINDS.

The direction of tlie wind was peculiar for

June, as follows : 24 observations X., S., 9 E.,
25 W., 9 X. K., 10 X. W., 4 S. E., and 9 S. W., an

excess of 30 northerly and 22 westerly, which

gives a mean of W. 53" 45' N. The mean for the

last twenty-two Junes has been W. 12° 27' S.,

with extremes of W. 76° 0' S. in 1876, and W. 53°

45' N. in 1891,—a range of 129° 45', or full eleven

and a half points of the compass. The northerly
winds ill .June liave prevailed over the southerly
six times in the last twenty-two years. The rela-

tive progressive distince travelled the last month
was 37.21 units, and during the last twenty-two
Junes 722.0 such units, an average of 32.82,

—
showing less opposing winds than usual.

D. W.
Natick, July 6, 1891.

[Specially Computed for POPULAE Science News.]

ASTROXO.MICAT. PHEXOMENA FOR
AUGUST, 1891.

Mercuky is an evening star throughout the

month, and comes to greatest eastern elongation

(27° 25') on the evening of August 16. It is, how-

ever, nearly 10° south of the sun, and the condi-

tion of visil)ility is not so good as in April, but it

can probably be seen low down in the western
horizon soon after sunset for a few days about
the middle of the month. It will be in conjunc-
tion with Saturn on the evening of August 13, the

latter being 3° 36' north of Jlercury. Venus is

still a morning star, but is nearing superior con-

junction with the sun, which it will reach on Sep-
tember 18. At the beginning of the month it

rises only about an hour before the sun, and less

than half of that at the end. There is a very
close conjunction with Mars at 3 A. M. on August
22, the distance apart being only about one minute
of arc. This will be before sunrise for places in

the United States, and, besides, both planets are

too near the sun to be easily seen even with a tel-

escope. Mars passed conjunction with the sun on
the morning of July 30, and became a morning
star, but will remain too near the sun to be easily
seen during the month. Jupiter is getting into

good position for observation. It passes the me-
ridian at 2h. 30m. A. M. at tiie beginning of the

month, and at 12h. 20m. A. M. at the end of the

month, and is above the horizon nearly all night.
It is in the constellation Afiuarius, and moves
westward about 3° during the month. The fol-

I lowing eclipses of its satellites will l>e visible

III.
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flTedicine and pharmaetj.

THE ELECTRICAL EXECUTIONS.
The recent executions by electricity at the New

York State penitentiary at Sing Sing were suc-

cessful in that they accomplished the purpose of

destroying life instantaneously, painlessly, and

without the barbarous accompaniments of a pub-
lic hanging. It is to be regretted that the foolisli

policy of secrecy has prevented a complete knowl-

edge of the particulars of the affair, but enough is

known to sustain all the claims made by the advo-

cates of tliis method of capital punishment.
The outcry in certain quarters against the

"barbarity" of electrocution is hard to under-

stand, except on the supposition that it is capital

punishment itself, and not any particular method,
to which these foolish and ultra-sentimental en-

thusiasts object. There is not the slightest doubt

that a current of 1,600 volts (the number of am-

peres is not given) passed through the body in

the method used in these cases will produce total

unconsciousness and death before the slightest

sensation of pain is felt. Pe«sons who have been

struck by lightning and afterwards revived, agree
in stating that no sensation whatever was felt by
them at the time of the stroke. The speed of the

electric current is so much greater than that with

which the sensation of pain travels along the

nerves, that the sensory organs are paralyzed and

destroyed by the electric energy before the sensa-

tion of pain can reach them. An apt illustration

of the comparatively slow speed at which sensa-

tion is transmitted along the nerves has been

given by supposing an infant with an arm long

enough to touch the sun. If, in the first year
of his life, he burned his fingers in this manner,
he would never feel the pain of the burn unless

his life far exceeded that of most men, the time

required for the sensation of pain to pass through
the ninety million or more miles of nerve fiber

being much longer than that of an ordinary life-

time.

In a recent number of the Medical Becord the

editor. Dr. Shradt, states that at the electrical

execution of the murderer Kemmler, a year ago,
death was not instantaneous, and that he suf-

fered- indescribable torture. This is in direct con-

tradiction of the testimony of other physicians
who were also present on the occasion. But

whatever mistakes may have been made at the

first trial of a new method of execution by those

who of necessity were more or less inexperienced
in its operation, the more recent executions have

shown that in the future no unfortunate accidents

are to be anticipated, and that the use of electric-

itj- for this purpose is effectual and, perhaps, de-

sirable.

But whether it is really worth while to be at so

much trouble and expense in the execution of

criminals, is an open question. Death by hang-

ing, as far as all testimony goes, is practically

painless and instantaneous. The world is well

rid of the miserable wretches who were removed
from it at Sing Sing last month, and they are cer-

tainly beyond the power to do further harm to

their fellow beings. The comipunity takes the

life of a murderer as it would that of a rabid dog,
to prevent him from doing any more harm, and

while it is only the part of ordinary humanity and

decency to do so with as little bodily and mental

pain as possible, it is doubtful if there is any great

uJvantage gained in these respects by electric exe-

cution over the older and equally effective meth-
ods. The suggestion of the London Times that

criminals should be rendered unconscious by a

strong narcotic previous to execution, seems to be

a humane and practical one. The narcotic could

be administered without their knowledge, and in

whatever way life was finally destroyed the con-

demned criminal would only fall asleep, never to

wake. In this way the demands of justice would
be satisfied and the safety of society attained

without the revolting scenes which must neces-

sarily accompany executions as at present con-

ducted.

DISEASE-PRODUCING MICROBES.
The theory of the bacterial origin of certain

diseases has come into general acceptance among
physicians within the past few years, and, while

we doubt if the exact relations of these bacteria

to disease can be determined, and to what extent

they may be the result instead of the cause of the

disturbed condition of the system, there can be
no doubt but that micro-organisms of a perfectly
definite and specific form and character are found
in the secretions or excretions of the bodies of

persons suffering from particular diseases. Koch's

discovery of the bacillus of tuberculosis a few

years ago was a most brilliant piece of work, and
the presence or absence of this microbe in the

sputum, in cases where consumption is suspected,
is now considered one of the most reliable diag-
nostic signs that can be obtained.

We copy from La Nature some engravings made
from micro-photographs of some of those microbes
which are of special interest. In Fig. 1 the small

rod-like bacilli of consumption, above referred to,

are shown, and the few blood-corpuscles also rep-
resented serve to indicate their comparative size.

Fig. 2 is the celebrated "comma" bacillus of

Asiatic cholera, which was also discovered by Dr.

Fig. 1. Tuberculosis. Fig. 2. Cholera.

Koch while on an expedition to India for the pur-

pose of studying the disease in its original local-

ity. Fig. 3 shows the characteristic microbe of

typhoid fever, which has so often been detected

in polluted water, from which persons have con-

tracted the disease
; and, perhaps, the most dreaded

microbe of all—that found in the membrane formed
in the throat of persons suffering with diphtheria—is shown in Fig. 4. These last named micro-

organisms are often extremely tenacious of life.

Fig. 3. Typliuid fever Diphtheria.

and an instance is reported where a prolonged soak-

ing in the strongest carbolic acid- failed to destroy
their vitality. This tenacity of life may explain

the sometimes malignant character of the disease

and the unsatisfactory results of the usual meth-

ods of treatment.

Such immense advances have been made in the

field of bacteriology during the past few years,
and the results of the investigations have been of

such preeminent value to medical and surgical

science, that we may confidently look for still

greater and more important discoveries in the

years to come; and we may even hope that

some method may be found of absolutely con-

trolling those diseases which are connected with
the existence of bacteria in the organism. If

this hope is not realized it will not be for the

lack of hundreds of earnest, patient students who
are devoting their lives and energies to the solu-

tion of just such problems.

[Bacteriological World.]

THE STERILIZATION OF MILK.

The first endeavors to sterilize milk were madi

chiefly from a commercial standpoint, i. e., to]

preserve the fluid sweet a longer time. But, ai

the knowledge of pathogenic germs and thi

action of ferment organisms became clearer, thi

suggestion naturally entered the medical mind to'

sterilize milk from a hygienic and therapeutic

point of view, chiefly for the nourishment of

infants in health or disease.

A large number of experiments have been made

by various experimentalists, with a view to dis-

cover the most practicable means of sterilization

combining eft'ectiveness, cheapness, and harndess-

ness.

To that end, drug after drug, gas after gas,
were tried in vain ; we have still to rely on the

action of heat, though perhaps electricity under

proper conditions may prove successful. But for

every home, for every physician, heating is the

only practical process.

To kill all the bacteria usually found in milk—
and there is always a wonderfully great and diver-

sified army of them—it requires to be heated a few
minutes at about 224° F. A special steam sterilizer is

necessary to attain such a high temperature. The
same effects may be obtained usually by boiling
the milk about thu-ty minutes. Heating a few
minutes between 158° and 176° is sufficient to

destroy temporarily the energy of a large number
of milk microbes including several disease germs,
but does not kill many of them, and is not,

therefore, suflicient as a preservative moans. This

is the temperature (about 167°), the application

of which is known as pasteurization.

Unfortunately for the people, there are yet
some medical men who will not concede any dan-

gerous properties to microbes, and a vast number
who are in ignorance of the action of germs in

milk before or after ingestion.

Is is only to destroy disease germs that sterili-

zation is indicated? By no means. Indeed, in

infant-feeding, it is chiefly to pervent the irrita-

tive action of acid produced by microbes or germs
of all kinds, whether truly milk ferments, patho-

genic bacteria, or organisms harmless under ordi-

nary circumstances.

Milk coagulates, acidifies, under the influence

or vegetative phenomena of various ferment or

ganisms. The acid produced has the most baneful'

action on the delicate stomach and intestinal

canal of the child. Sterilization of fresh milk

destroys the property of the germs before any
acid is produced by their process of nutrition.

Besides the true milk ferments of various kinds,

there is a number of cocci and bacilli which grow
in milk. Among the former, there are many
which produce acids. Hence they, too, are de-

leterious and dangerous in the milk fed to the

young.

Duclaux, in his researches on the subject, noted

i

i
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that milk sterilized at about 1C7^ F. was about

free from acid-producing germs, but still con-

tained live bacilli : a class of microbes apparently
more difficult to alter, acting chiefly on the casein

and producing, as a rule, alkalinity instead of

acidity. This fact suggested to tlie mind, that

even though the heating of milk be not carried to

boiling-point it may be very useful in arresting

the growth of the acid ferments, and leaving
therein the bacilli, causing, by their nutrition,

alkalinity of the media. We all know how fre-

quently lime water is administered to bottle-

raised babies to counteract the effect of acidity.

Theoretically we might, on the same principle,

ascribe a beneficial influence to the alkaline-pro-

ducing microbes left in the milk by pasteurization
—influence, which may be doubly useful because

these organisms live at the expense of, and, there-

fore, reduce, the casein which, in cow's milk, is

always in excess of the necessary quantity for

very young children.

In the careful, constant use of pasteurized, milk

there is neither colic, green diarrhoea, or other

intestinal disorders so common when using raw

cow"8 milk : but if the milk l)e highly heated, say
at boiling-point for several minutes, it is cooked

and the casein is affected : it digests well, but

there may be some slight colic owing to the hard-

ness of the faeces, and consequent Interference

with the naturally easy and frequent evacuation

of the bowels at a tender age. But there are not

any other intestinal troubles.

Pasteurized milk, however, should be used early

for it wiir not keep long, the germs not having
all been permanently arrested : therefore, only
careful methodical people can safely utilize it.

Thorough sterilization on the other hand is prac-

ticable t)y all who may provide a vessel of some

kind to boil water. To heat the milk at any tem-

perature, it may be put in nursing bottles, plugged

immediately with clean cotton wool (absorbent

cotton), and then the bottles should be placed in

a water bath, allowing the water and bottles to

heat simultaneously. There are more convenient

steam sterilizers manufactured now for the pur-

pose.
We have caused the use of both sterilized and

pasteurized milk in a number of bottle-raised

children in the last two years with marked suc-

cess, and we would recommend to doubting phy-
sicians the careful study of fermentation, coagu-

lation, and digestion of milk, and the effect of

pasteurized, sterilized, and raw cow's milk on the

sensitive digestive organs of the young.
It must not be forgotten, either, that the germs

of cholera, typhoid fever, fibrinous pneumonia,
and others are destroyed or arrested in their

puUulation by a temperature not higher even than

that used in pasteurization, i. e., 158° to 167° F.

[Specially Compiled for Popclak SCIEncb News.]

MONTHLY SUMMARY OF MEDICAL
- PROGRESS.

BT UAURICE D. CLARKE, M. D.

Lawson Tait on Surgery.—At a meeting of

the British Medical Association, Mr. Lawson Tait

delivered the address in surgery, choosing for his

subject
"
Surgical Training, Surgical Bacteria,

Surgical Results." From the earliest times, he

I

says, we have made most earnest attempts to

dimmish suffiering, to prolong life, and to cure

disease. We have made mistakes, but there is no
human progress without error. He then spoke
of the necessity and advantage of a general edu-

cation, but insisted on the necessity of a special

training and subdivision of labor for the attain-

ment of the highest art and skill.
" A surgical

craftsman must be a trained gentleman, accus-

tomed by a classical ediicatiou to use his native

tongue with ease and fluency and without confu-

sion. He must have the fundamental principles

of reasoning and of business habits instilled into

him by such mathematical training as will be in-

volved in his being able to pass some one of the

examinations now insisted upon by all licensing

bodies." If possible it would be better for him

to be a graduate in arts. The author protests

against the attention to detail and the enormous

waste of time involved in the present biological

training of the surgical student. Let him learn

his anatomy so he will never forget it and every
fact in it which may, even under the most unlikely

conditions, aid him. But let him be spared that

senseless period in useless details of anatomy
which he prepares himself to forget as soon as

the examinations are over. In the old days it

was charged against the corporations that they
turned out a large number of ill-educated em-

pirical practitioners who knew nothing but their

patients ;
now the tendency is to turn out a still

larger number of scientific young tyros who know
neither patients nor their diseases. Mr. Tait

therefore strongly favors the old apprenticeship

system, though slightly modified, for there is no

longer need for the pliarinaceutical work. We
should not only know how to deal with disease,

but with men and women while they suff'er from

it. Our biological practitioners have no experi-

ence of either of these lines of research. Mr.

Tait then makes an earnest appeal for practical

experience in the mechanical work required in

surgery, and thinks each student who is to follow

the craft of surgery should be taught to use his

hands in the carpenter and blacksmith's shop.

Having spoken of the training for surgical

practice, Mr. Tait then spoke of the great ad-

vance in surgery in his day. The year 1847 was

the birthday of our work, when anaesthetics were

brought into the region of actual fact. That has

been to surgery what the motive power of steam

has been for the arts, manufactures, and com-

merce. The present surgical triumphs could

never have been attained without the aid of anies-

thesia. I'he number of operations have vastly

increased, and the subdivision of work has become

inevitable. The first subdivision came in ophthal-

mic surgery, when Bowman and Critchett found

that they could not combine rough general work

with their finer work. In abdominal work noth-

ing was done before the introduction of anassthe-

tics except Ephraim McDowell's work. The next

great advance was the intra-peritoneal treatment

of the pedicle by means of the cautery. As the

practice of surgery has grown so has the number

of hospitals, and they have also been improved.

Many advantages are gained by the development

of specialism.

As to surgical results, Mr. Tait wished that

they were better, and that we knew better what

they were. In the results of our work we have

much cause for congratulation. He then spoke of

the antiseptic theory,
" which has not led to any

tangible result beyond what every housewife

knew before its day, namely, that dead moist

organic matter will decompose if some agent or

other gets to it." As to antisepsis in midwifery,

Semelweiss thirty years ago claimed that puer-

peral women were poisoned by dirt. To improve

our results we do not need any more theories, but

better work and better systems of working, pre-

ceded by better systems of training.

Tobacco and Organic Lesion of the Heart.

-In connection with a discussion at the New

York Academy of Medicine, relative to the influ-

ence of tobacco upon the system. Dr. A. L.

I^oomis, thought that when tobacco poisoning
reached a point where it produced disturbance of

the heart there was something more than func-

tional disturbance; there was a change either in

the connective tissue or of the muscular fibres of

the heart. Such hearts did not bear ether or

cocaine. He impressed the fact that the heart

condition was not functional
;

it was organic.
Dr. A. Jacobi, having elicited from Dr. Loomis

the opinion that in such cases there was never, as

far as his observation had gone, entire recovery
from the heart trouble, said th.at he could not

agree with him. He kneNv persons who had had

functional disturbance of the heart from tobacco-

poisoning recover entirely after the use of tobacco

had been discontinued. That was a hope which

he thought we should hold out to our patients,

unless it could be shown that the lesion causing
the disturbance was of a nature which did not

admit of entire recovery.
Dr. Loomis thought Dr. .lacobi had in mind

cases of disturbance of the stomach from use of

tobacco, which caused reflex irritability of the

.heart.

Dr. Jacobi remarked that Dr. Loomis seemed

to know his mistakes better than he knew them

himself. He /lid not believe that he had made a

mistake, although he thought there was room for

diversity of opinion. He would be very sorry to

have patients get the idea that their condition

was an organic change in the heart which could

not be remedied.

Dr. Andrews mentioned a case in which the

man was obliged, twenty-five years ago, to give

up tobacco on account of disturbance of the heart

and he remained well today at 7G.—Journal oj

American Medical Association.

A New Disease.—Two English physicians.
Dr. Hale White and Mr. Golding-Bird, have re-

cently described an aft'ection to which they give
the name "Idioglossia." It appears that the

patients hear well, and express themselves in

articulate sounds, but such sounds are unlike

those of any known language. The patients

really have a language of their own, in which
there does not seem to be any confusion, i. c, the

sounds given forth have an intelligent application
and the same sound always has the same mean-

ing. The discussion before the Royal Medical

and f'hirurgical Society was varied, some of the

members contending tli.at the so-called language
of those aff'ected was but a modification of the

English tongue, .and was to be accounted for by a

lack of development in that particular direction.

—Journal American Medical Association.

A New Treatment of Phthisis.—Germain-

See shuts his patient up for two, three, or more
hours daily in a hermetically closed metallic

chamber, into which is slowly admitted a current

of compressed air, which, having passed through
a mixture of creosote and eucalyptol, is saturated

with the vapor of these substances. Since Au-

gust last ten cases of phthisis have been sub-

mitted to this treatment, all of which cases, with

one exception, had reached the period of soften-

ing, and bacilli had been detected in the sputa.

The results obtained were : return of appetite,

even in advanced cases, gain of weight and

strength, fall of temperature to the normal in a

week or two, disappearance of hajmoptysis, dimi-

nution of cough and of purulency of sputa, cessa-

tion of dyspnoea. It is claimed that the method
reduces the malady to a purely local lesion, all
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the general symptoms disappearing, even tiiough
rales may persist. M. See related the history of

seven of his cases, all of which were relieved,

and some actually cured. The treatment has

been found efficacious in fetid bronchitis (dilata-

tion of the bronchi).—Lancet.

Treatment of Diphtheria.—Mayer bases his

treatment upon an energetic use of ice, which is

perseveringly applied both externally and inter-

nally. Ice bags are to be kept on the neck, care

being particularly taken that the swollen glands
are directly in contact with the ice, which is to be

constantly renewed. Simultaneously the patients

drink iced water by means of a bent glass tube,

and pieces of ice are kept in the mouth. Of

course wine or syrup or any flavoring agent may
be added to the water. Chlorate of potassium is

also given internally in small doses. The author

believes that the use of baths and antipyretics is

useless, but the adoption of a strengthening diet,

including wine, is a matter of course. Experience
with this method exclusively during sixteen years
has convinced Dr. Mayer of its value : none of his

patients died, and only rarely was the larynx
Involved.—Provincial Med. Jour.

Dietetic Treatment of Epilepsy.—Whether

the theory of the explosion of nitrogen in the

brain substance as the cause of the epileptic

seizure be true or not, certain it is, according to

John Ferguson, that the malady is aggravated in

patients subjected to a nitrogenous diet. This

fact seems to have been confirmed by clinical

experience and actual experimentation. Fergu-

son, therefore, acting on the strength of such a

fact, has subjected his epileptics to a strict vege-
table diet, and has even dispensed with the use of

drugs. This method has given, in his hands,
excellent results, especially in well-marked cases

of status epilipticus. In these cases a non-nitro-

genous vegetable diet alone has rendered better

service than the bromides, without restriction in

diet.— Therap. Gazette.

The Hypodermic Injection of Oxygen.—Dr.

Francesco Valenzuela, physician to the Provin-

cial Hospital, Madrid, has just published in El

Siglo Medico, a paper on new methods of admin-

istering oxygen, with especial reference to the

treatment of senile pneumonia. Believing that

oxygen inhaled in dyspncea fails frequently to

relieve because it does not come in contact with

a sufficiently large vascular surface, he began

administering the gas per rectum and also hypo-

dermically. In every case in which the oxygen
enema was given, the dyspnci'a was relieved in a

decided and permanent manner. The ease and

rapidity with which the gas was absorbed by the

intestines were very remarkable. Oxygen, indeed,

appeared to be as rapidly taken up by the intes-

tines as by the lungs, four injections of five liters

each being absorbed in an hour, thus proving the

intestinal mucous membrane to be capable of

serving as a most valuable adjunct to that of the

lungs. In employing oxygen hypodermically.
Dr. Valenzuela believes it to be important to

introduce the gas in its nascent state. The situa-

tion selected for the puncture was the arm, and

the quantity of gas introduced varied from half a

liter to a liter. Cellular emphysema was of course

produced, and a sensation of heat was complained

of, but both disappeared entirely in the course of

a few hours. There was no calmative action or

slowing of the respiration, but there was a marked

stimulating action on the heart, such as is indi-

cated iu the collapse- that follows pneumonia or

fevers of a typhoid character, also in cerebral

congestion and asphyxia. No indication is given
of the temperature at which the oxygen is intro-

duced, a point which, according to Dr. B. W.

Richardson, is of great importance. Perluqis the

Spanish observer, who does not appear to be

aware of Dr. Richardson's work, is mistaken in

ascribing the advantage gained by using oxygen
prepared ad hoc to its being nascent, whereas it is

probably due to the temperature being high. It

will be noted that Dr. Valenzuela confirms Dr.

Richardson's statement that oxygen is relaxant

and elimiuative.— The Lancet.

The Pharmacology of Aconite.—Dr. Wm.
Murrell, of London, considers commercial aco-

nitine as an uncertain substance from a pharma-

cological as well as a therapeutical standpoint.
In reality, he says, we do not know whether our

aconitine is aconitine proper or pseudaconitine, or

japaconitine, or a mixture of all three. English

aconitine, so called, is at least seventeen times as

active as the German, the French being interme-

diate in strength; but this classification into

English, French, and German, is clearly unre-

liable and unscientific. It would seem that the

use of aconitine is attended with considerable

danger, several cases of poisoning having been

reported simply from using a stronger aconitine

than the prescriber intended. One case, which

terminated fatally, happened because the phj^si-

cian was under the impression that the French

and German aconitines were identical. Fleming's
tincture of aconite root is as poisonous as prussic

acid taken drop by drop. The U. S. P. tincture

of aconite root is half the strength of Fleming's

tincture, and the B. P. tincture is only one sixth

as active as the latter. Murrell prefers to admin-

ister aconite by dropping half a drachm of the

English tincture into four ounces of water, ad-

ministering a teaspoonful every quarter of an

hour for one hour, and subsequently every hour

for six hours, or until the acute symptoms have

subsided. He also uses tabloids or triturates in a

similar manner.

Aconite especially affects the heart,
—first its

ganglia, then its nerves, and lastly its muscular

substance. It may also act upon the vagus roots

in the medulla. It lowers arterial pressure by

depressing the heart's action; it does not affect

the vaso-motor centre or nerves. Aconite is a

protoplasmic poison, lowering the actions of all

nitrogenous tissues
; first, of the central nervous

system ; next, of the nerves ;
and finally of the

muscles. It has a special affinity for tlie sensory

nerves, which is best shown by topical use of the

agent in neuralgia.
— The 3Iedical Bulletin.

(»

MEDICAL MISCELLANY.
Shaving vfith Vaseline.—A writer in the

Druggists^ Circular calls attention to the value of

vaseline as a shaving cream. Tlie beard is said to

be rendered as soft as when soap is used and there

is no resulting irritation of the skin.

Ringvporm in Demand.—The following adver-

tisement appeared the other day in a British

paper: "Lady, having the care of two little

boys with ringworm, wishes to meet with one or

two others to share their educational adviintages."

Disagreeable for the Doctor.—A physician
of Chicago who was on the witness-stand testify-

ing to the insanity of a man, was interrupted in

his remarks by the landing of a rotten egg on his

head. The egg was thrown by the subject of the

doctor's testimony, who was promptly admitted

to be insane, or at least "queer."
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SUMMER'S NATURAL ORCIIESTR.\.

BY ANNA IIINRICHS.

Tins is the concert season of the insect world.
An invisible orchestra makes melodious the wood-
land glades, the sunny fields, and floral splendor.
The dreamy charm of summer's grateful retreats

is heightened by a concord of pleasing sounds.
The musicians are concealed in the arching
branches overhead

; they express contentment
and gratitude whilst sipping the nectar of fra-

grant flora;—nay, the very couch of creeping
grass is charged with harmonists! Song is the

expression of happiness. In most types of this

winged kingdom, Nature has seen fit to grant
musical tendencies only to the masculine ele-

ment. Obviously the permeating happiness of
this winged realm is due to the blessed possession
of silent wives ! It was on a hot day in July that

Beethoven composed his "Pastoral Symphony."
While pensively resting on a stile in the environs

of Vienna, Nature gave him those imitative sounds

which he has so beautifully reproduced. We hear

with the immortal composer the soft hum and stir

of the insects on a mid-summer's day, breathing
of life and happiness.
Who has provided instruments delicate enough

for these liliputian performers? Nature! Instru-

ments that are ever ready and in tune so long as

the little life is instinct. Nor are these gratuitous
concerts monotonous, as might be inferred from
the limited facilities with which the organization
is endowed. The compositions of these natural

concordants range in pitch through three octaves

and a quarter! The musk-beetle is the prima-
donna. Its cry, in the quadruple-quaver of D, is

the highest of all the insect race. The opposite
extreme in register is the deep buzz on A of the

bumble-bee. He is the bass tuba of this musical

company. Between these extreme soloists— a

span of three and one-quarter octaves—occur the

utterances of all crawling hexapeds in Nature's

salle de concert.

The musical instruments of the higher lieings

are the lungs, larynx, jaws, and mouth. No in-

sect has real voice. It is gifted only to the extent

of producing melodious sound. Dr. Landois has

classified these sounds into noise and tone. Tone

is produced by those provided with respiratory

organs similar to those of man—lungs and larynx.
Noise is effected by means of friction or rubbing

together of attached members of the body. Rep-
resentatives of the order Coleoptera (sheath-wing)
make themselves audible by rubbing together the

wing-shells. A few of this order are capable of

producing tone. Tlie Moschatus ( musk-beetle )

emits a peculiar bat-like sound. It is somewhat

discordant, not unlike the— to some persons—
curdling noise of a scratching slate-pencil. The
sound issues from a peculiar bi-east-work mechan-

ism of ridge-like veins. In manipulating this

musical apparatus the head moves up and down.

Even in microscopic beetles this automatic move-

ment may be detected. The resultant noise, how-

ever, is too feeble to penetrate the ear. Tlie Ves-

pillo ( burying-1>eetle ) makes a queer rattling

noise. Although produced througli friction, it is

very like a guttural sound. The VuUjaris (cock-

chaffer) sounds his corno di bassetto on / below the

staff.
'

"R37

Highly interesting is the sound apparatus of the

common May-beetle. Suspended in the trachea is

a little tongue which, in breathing, moves back

and forth. This contrivance results in that well-

known whirring cry with which the insect heraldsi

its approach.
"Death-watch" {Tesselatum) was once a terror

inspiring word. This perfectly harmless little

insect is often secreted in old worm-eaten furni-

ture and wood-work. Its presence is readily de-

tected bj' tapping with the head of a pin. If

present it responds immediately with its charac-

teristic tick. The sensitive ear will at once per-

ceive that the death-watch cry is in two voices—
the call and the answer.

Call.

5^
Answer.

The Orthoptera (straight-wing) insects produce
noise through friction. The lively note of the

cricket—a result of sharp friction of the legs
—

is a series of triplets in B.

The roving grasshopper is a veritable violinist.

The hinder limb is his violin; the wing serves

as his bow. The inner side of the limb is bor-

dered with from ninety to a hundred microscopic
teeth. The wing has a prominent vein, projecting
like a ledge; this serves as a bow. This bow,
drawn across the violin, creates that well-known

rustling sound. All living violins are not in the

same key. Rejjair to the meadow gate at twi-

light. Hai-k ! the viola principale ! The first and
second violins in duet, with interludes and solos

by the tenor violin !

Evidently the grasshopper has degenerated in

his musical qualifications—based on ancient tradi-

tion. Plutarch relates tlie following : As Ter-

pander was playing his lyre at the Olympic
games, and had just carried his listeners into the
most acute throes of rapture,

—a string broke!
Instanter a singing Cicada lit on the bridge, sup-

plying the loss of the string, and thereby saving
the fame of the performer.
The Dutch call these singing locusts "lyre-

players," because of the resemblance of their

notes to that of a vibrating wire. This creature
has been described by Anacreon as the "emblem
of felicity

—ever young and immortal; offspring
of Pluebus and darling of the Muses." The Athe-
nians were enthusiastic lovers of these "song-
sters." They kept them in gilded cages, and

spoke of them as "nightingales of the nymphs."
It must be conceded that even today the song of

the Cicada is of a more complex composition than
that of any otlier of the winged (hexaped) race.

r> r>.î
"^ '^ Hid t^
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There are but few of the Lepidoptera (scak'-

wing) that make themselves heard. Nature
seems to have considered the gorgeous creatures

sufficiently favored in the pride of their brilliant

coloring.

Investigators have discovered that the prevalent
tone in Nature may be referred to the key of F.

This is especially typical in the order Hymenoptera

(membrane-wing). According to Huber, every
bee-Jiive has its fanners. As the term implies, it

is their mission to fan, by keeping up a constant

tremulous motion of the wings. The mezzo-aria

emanating from this host of fauners is in the key
of X 'ITie hum of the honey-bee (Mellijica) is the

same as that of the bumble-bee in tone, (/) ,
with

a difiference of one octave in register. The great

bumble-bee, the contra-basso of his tribe, sings
this note :

m^
^^rf

ITie Dipteras (twice-wing) insects produce sound

through respiration and by the play of their

wings. The former is readily distinguished from
the latter. The wing sound incurs 320 vibrations

of that member per second—a continuous moment
of sound representing nearly 20^000 vibrations!

The respiratory tone of the great buzz-fly ranges
through c, d, and 6, ))elow middle C. The wing
sound is in e and /, same register. The scherzo

of the little house-fly is more embellished. It is

on / in the first space.

\ i ^

^
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these secrets (it is said), and fashion smiles again

upon Venetian glass, as one well believes who has

an opportunity of seeing the rich ari-ay of artistic

objects, brilliant as gems, which fill the windows
nf the shops on the Piazza San Marco in Venice.

The furnaces at Murano have recovered their

|)ii'Stige, and we gladly embraced an opportunity
iillbrded us of paying a visit to one of the manu-

factories.

After prolonged study of the dainty golden
inidesceut tumblers, the exquisite forms of vases,

plates, goldots, etc., we certainly expected to be

ujliered into some perfectly appointed works,
"ueh as we had seen at Sevres and Worcester.

lint the workshop was, in fact, a mere shed; its

a|ii>ointments of the rudest kind ; and, though I

".itched all the processes for an hour, and saw a

Invcly vase made from a molten mass of red-hot

ul.iss, still I felt that it must be an absurd mistake

to imagine that brilliant gems like artistic work
lild be carried on in such surroundings. Seeing
iild be believing, however, and the hour passed

like a few minutes as we stood beside the master

workman, who welded his moken mass with a

few deft touches, each one of which told to per-

l<et the shape he was creating.

|{ut a word as to the workshop. In the center

(it the shed was an enormous furnace subdivided

into ovens, whose doors stood open disclosing the

li'ice red glow within. Stretching back of this

iciitral furnace were

large, rudely fash-

ioned bake ovens, well

lilli^d with finished

«iirk, set there to be

tiinpered.

Opposite each open
liiiiiace door, at a con-

viiiieut distance for

till' workman to move
back and forth witlv

his work, was a rough
seat beside an iron

stand or rest. ITiis,

with a clumsy pair of shears and a smooth piece
of iron, was the sole provision made for the work,
and it was with rude implements such as these

that th(! elegant vase I saw mtide was shaped.

It was a little confusing, at first, when we en-

tered, to keep our attention on any subject in par-

ticular, when there were so many things that

excited our interest. Xor was it easy to keep
clear of the w orkmen, w ho incessantly pass back
and forth to the furnace, for as the glass cools it

becomes too hard to mould, and has to be held

again to the fierce glow of the ovens. It was a

little alarming to have this red hot-mass swing
carelessly within an inch of one's nose, and to

move to right or left was to encounter fresh peril.
Still our curiosity as to the process gave us cour-

age, and we decided at length to give all our
attention to the man who seemed, by the respect
paid him by our guide, to be the cleverest work-
man there.

He had just finished one vase, but told us he
had an order to make a hundred like it. Just
then two boys passed carrying a molten mass be-
tween them, twisted on iron rods. This they pro-
C('cded to pull and twist until they made a slender

-trip several yards long, which they laid on a pile
on the floor. As these strips of various colored

glass cooled, they were cut into lengths of about
six inches by another boy, and our workman
taking up a handful said they were for his use, in

making his vases.

lie then put his iron rod (about a yard long)

into the oven, and pulled out a molten mass,
which he proceeded to manipulate. The rod must

have been hollow, for at certain parts of his

work he held it to his lips and blew through it,

swelling out the mass at the end. The strips,

though molten, kept distinct, making the pattern

which gave the finished work such a brilliant ap-

pearance.

It was a wonderful experience to see this rough,

shaggy-looking man, with the hands of an artist,

making deft, almost subtle, touches with his rude

instrument. Not an unnecessary touch was given ;

he worked with swiftness, yet without apparent

haste, and with an ease which showed his consum-

mate skill. Just a turn here, a touch there, and a

lovely lip was formed to the cup, giving it an ap-

pearance of iuexpressilde elegance. Then the

slender shaft was added, and to this the foot.

Finally some ornaments, strawberries I think,

were dropped upon the shaft. During this time

the workman rose every few minutes and thrust

his lovely creation ruthlessly into the pit of fire,

while we watched the result breathlesslj', fearing

some of its fragile beauty w ould disappear in the

red glow. But nothing ever happened ; it was

merely brought back in malleable condition, and

ready to receive some finishing touches. Once the

artist held a rough piece of wood against his

work. He was not even provided with a measure.

At last the vase was finished, and we followed

Fig. 1.

it to the bake oven. Then the clock struck five;

we had spent an hour in this fascinating work-

shop, careless of the intense furnace heat, adiled

to a thermometer over 80" in the shade.

THE DOGS OF ANCIENT EGYPf.
That the dog was a favorite animal with the

ancient Egyptians is evi lent from the frequency
with which his figure ajipears on their monu-

ments, where we find represented the greyhound,
the watch-dog, and a variety of other types, ap-

parently not difl'ering much from tliose louuil in

the country today. In the ancient phonetic lan-

guage of the Egyptians he was known by the

names ouhorou, ouaouaou, or tosmoti—words simi-

lar to those which an infant would use now.
The dog was quite domesticated, lived in the

same house with his master, and in many in-

stances was as carefully tended and cared for as

the most pampered lap-dog of the present day.
The rulers had their favorite dogs, one of which,

belonging to King Antef, is represented in Fig. 1,

No. 1, which is copied from the funeral tablet of

that monarch, who showed his aflfection for this

favorite beast by giving liim that honorable place.
The name of this historic animal, as engraved on
the stone, was Abaikarttu. No. 2 is a representa-
tion of a puppy from a Theban tomb of the twen-
tieth dynasty ; while No. 3 is from the tomb of

Anna of Thebes, of the eighteenth dynasty, and is

doubtless a good portrait of a favorite greyhound
of that estimable lady.

A curious document has been translated, writ-

ten by a government official stationed at a town
in the delta of the Nile a few years after the

death of Ram.ses 11., in which he complains bit-

terly of the number of dogs kept by the citizens,
—five hundred or moi-e in all,

—which congregated
in front of his house in the daytime, and at night

attempted to prevent him from passing through
the streets, go that he was obliged to borrow the

dog of Nahihou—another official residing in the

house with him—as a protection, before he could

go out to join his friends at a drinking bout.

Travellers in P^gypt say that a similar state of

aftairs exists in many Egyptian villages at the

present day.

The dog was even worshipped as a god under

the name of "Anubis, the Barker." There are

numerous canine cemeteries in Egypt, and mum-
mies of dogs, as well as of cats, ichneumons,

ibises, hawks, and other animals, are quite com-

mon. In Fig. 2 is illustrated one of these dog-

mummies, recently discovered. It was that of a

little greyhound about eighteen months old. Lit-

tle of the body remained but skin and bone, the

flesh having become reduced to a powder, tt was

enveloped in a large piece of coarse cloth covered

with a coating of bitimien. This was covered

with a network of drieil rushes bound with a long
cord of twisted grass,

riie outermost cover-

ing of the body was
of fine linen cloth,

plaited into the pecu-
liar pattern shown in

the engraving. The
head was surmounted

by a cardboard mask

painte.l dark brown,
with the eyes, lips,

and nostrils left white.

The mouth was left

open, exposing the

teeth, and the eyes were turned towards the upper

part of the head. Similar animal mummies have

Fig. 2.

been found among the remains of the Incas, or

ancient Peruvians, although there is little possi-
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bility of any communication between the two na-

tions.

The more we learn of the life and habits of the

ancient Egyptians from these inscriptions and

writings, the more they appear to us like tlie peo-

ple of our own day, and tlie shorter seems tlie

thousands of years wliicli separate them from us

in point of time. King Antef carved the name
and image of his favorite dog on his tombstone,

just as is occasionally done by some foolish people
of our own times

; and, although their very an-

tiquity has surrounded the ancient Egyptians
with an air of mysticism, it is probable that in

their actual life they differed but little from the

oriental races of the present day. Human nature

changes but slowly, and the monuments and writ-

ings of kings and priests give us but little insight

into the every day thoughts and actions of the

masses of the people.

<>
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ANTS.

BY RUTH WARD KAHN.

Astronomy has made us all familiar with the

conception of the world over our heads. We no

longer speculate with Epicurus and Anaxagoras
whether the sun may be as large as a quoit, or

even as large as Peloponnesus. We are satisfied

that the greater and the lesser lights are worlds,
some of them greatly exceeding our own in mag-
nitude.

In a little poem of Dante Rossetti's, he describes

a mood of violent grief in which, sitting with his

head bowed between his knees, he unconsciously

eyes the wood spurge growing at his feet, till

from those terrible moments he carries away the

one trivial fact, cut into his brain for all time,

that "the wood spurge has a cup of three." In

some such mood of troubled thought, flung, per-

haps full length on the turf, have we not as un-

consciously and intently watched a little ant,

trudging across our prostrate foi-m, intent upon
its glorious polity : a creature to which we, with

oui- great spiritual world of thought and emotion

and will, have no existence except as a sudden

and inconvenient upheavel of parti-colored earth

to be scaled, of unknown geological formation,
but wholly worthless as having no bearing upon
the one great end of their life—the care of larva;.

If we hold with Mr. Wallace that the chief dif-

ference between man and the lower animals is

that of kind and not of degree,
—that man is pos-

sessed of an intelligent will that appoints its own

ends, of a conscience that imposes upon him a

"categorical imperative," of spiritual faculties

that apprehend and worship the invisible,
—

yet
we must admit that his lower animal nature,
which forms, as it were, the platform of the spir-

itual, is built up of lower organisms.
If we hold with Professor Allman that thought,

will, and conscience, though only manifesting
themselves through the medium of cerebral pro-

toplasm, are not its properties any more than the

invisible earth elements which lie beyond the vio-

let are the property of the medium, which, by

altering their refrangibility, makes them its own,—then the study of the exact nature and proper-
ties of the transmitting medium is equally neces-

sary. Indeed, the whole position can only be

finally established of defining experimentally the

necessary limitation of the medium, and proving
the inefticiency of the lower data to account with

the higher.
It is these considerations of the wider issues

that give such a peculiar interest to the patient

observattons which have recently been brought to

bear upon the habits of the social insects, es-

pecially of ants, which, living in communities,

present so many of the conditions of human life,

and the development of the "tribal self" from

these conditions, to which Professor Clifibrd at-

tributed the genesis of moral sense.

In order to pass in review these interesting

observations and bring out their significance, I

must go over ground which is doubtless familiar

to most of ray readers.

The winged ants, which often excite surprise,

are simply the virgin queens and the males. They
are entirely dependent upon the workers, and are

reared in the same nest. September is the month

usually selected for the marriage season, and in

the early twilight of a warm day the air will

be dark with the winged lovers. After the wed-

ding trip the female tears off her wings,
—

partly

by pulling, but mostly by contortions of her

body,
—for her life under ground would render

wings not only unnecessary, but cumbersome;
while the male is not exposed to the danger of

being eaten by his cannibal spouse, as among
spiders, nor to be set upon and assassinated by
infuriated spinsters, as among bees, but drags out

a precarious existence for a few days, and then

either dies or is devoured by insectivorous insects.

There is reason to believe that some females are

fertilized before leaving the nest. I have observed

flights of the common Formica rufa^ in which the

females flew away solitary and to great distances

before they descended. In such cases it is certain

that they were fertilized before their flight.

When a fertilized queen starts a colony it pro-
ceeds much in this way : When a shaft has been

sunk deep enough to insure safety, or a sheltered

position secured underneath the trunk of a tree or

a stone, the queen in due time deposits her first

eggs, which are carefully reared and nourished.

The first brood consists wholly of workers, and

numbers between twenty-five and forty in some

species, but is smaller in others. The mother ant

seeks food for herself and her young till the

initial brood are matured, when they take up the

burden of life, supply the rapidly increasing fam-

ily with food, as well as the mother ant, enlarge
the quarters, share in the necessary duties, and,
in short, become the real workers of the nest

before they are scarcely out of the shell. The
mother ant is seldom allowed to peer beyond her

dark quarters, and then only in company with her

body guard. She is fed and cared for by the

workers, and she in turn assists them in the rear-

ing of the young, and has even been known to

give her strength for the extension of the formi-

cary grounds. Several queens often exist in one

nest, and I have seen workers drag newly fer-

tilized queens into a formicary to enlarge their

resources. As needs be, the quantity of eggs laid

is very great, for the loss of life in the ranks of

the workers is very large ; few survive the season

of their hatching, although queens have been

known to live eight years (Lubbock).
The ant life has four well-marked periods :

First, the egg ; second, the grub or larva
; third,

the chrysalis or pupa; fourth, the imago or per-
fect insect. The eggs are small, ovate, yellowish
white objects, which hatch in about fifteen to

thirty days. The larviB are small legless grubs,

quite large at the apex of the abdomen, and taper-

ing towards the head. Both eggs and pupa; are

incessantly watched and tended, licked and fed,

and carried to a place of safety in time of danger.
The larva; are ingeniously sorted as regards age
and size, and are never mixed. The larva period

generally extends through a month, altliough
often much longer, and in most species when the

larva; pass into pupa; they spin a cocoon of whit i

or straw color, looking much like a shining peli

ble. Other larvre do not spin a cocoon, ))ut spcin

the pupal state naked. AVhen they mature thu
are carefully assisted from their shells by thi,

workers, which also assist in unfolding anc

smoothing out the legs. The whole life of tin

formicary centers uijon the young, which pro\i

they have reached a degree of civilization uii

known even in some forms of higher life.

It is curious that, notwithstanding the labor o

so many excellent observers, and though anti

swarm in every field and wood, we should find S(

much difliculty in the history of these insects, iim

that so much obscurity should rest upon some n

their habits. Forel and Ebrard, after repeatec

observations, maintain that in no single instanoi

has an isolated female been known to bring In

young to maturity. This is in direct contraillr

tion to Lubbock's theory, who repeatedly tiin

introducing a new fertile queen into another ins

of Lasius flavus, and always with the result tlui

the workers became very excited and killed Ini

even though in one case the nest was withoul ,

queen. Of the other kinds, he isolated two pair '.

of Myrmica ruginodis, and, though the males died

the queens lived and brought their offspring l>

perfection; and nearly a year after their captix

ity. Sir John Lubbock watched the first youiii

workers carrying the larva; about, thereby prn\

ing the accuracy of Huber's statement, with sum

species at least. In spite of this convincing testi

mony, Lepeletier St. Fargeau is of the opiuioi

that the nests originate with a solitary queen, :i

was first given.

The ants indigenous to Leadville, besides feiil

ing on small flies, insects, and caterpillars,
— tli'

carcasses of which they may be seen dragging 1(

their nests,
—show the greatest avidity for swrc

liquids. They are capable of absorbing Lir^i

quantities, which they disgorge into the moutli

of their companions. lu winter time, when tli.

ants are nearly toi-pid and do not require mini

nourishment, two or three ants told off as Uir

agers are suiflcient to provide for the whole m-i

We all know how ants keep their herds in iln

shape of aphides, or ant-cows, which supply tlini

witli the sweet liquid they exude. I have oliii

observed an ant gently stroking the back of ai

aphide with its antenna; to coax it to give dii\M

its sweet fluid, much in the same way as a daii v

maid would induce a cow to give down its mill

by a gentle manipulation of its udders. Sunn

species, principally the .masons and miners, ic

move their aphides to plants in the immedinti

vicinity of their nest, or even introduce them inli

the ant home. In the interior of most nests i^

also found the small blind beetle, (Clavir/tr)

ghstening, and of a uniform red, its mouth of -^^

singular a conformation that it is incapable i>l

feeding itself. The ants carefully feed these pooi

dependent creatures, and in turn lick the sweet

liquid which they secrete and exude. These littU

Coleoptera are only found in the nests of sone

species; when introduced into the nests of otln i-

they excite great bewilderment, and, after having

been carefully turned over and examined, are

killed in a short time as a useless commodity.

Another active species of Coleoptera, of the family

Staphylini, is also fotmd in ant nests. I have dis-

covered one in the nest of Formica rufa in the Jew-:

ish cemetery in Leadville. Furnished with wings,

it does not remain in the nest, but is forced to re-
,

turn thither by the strange incapacity to feed;

itself. Like the Clavirjer, it repays its kind nurses

by the sweet liquid it exudes, and which is re-

tained by a tuft of hair on either side of the abdo-
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nen beneath the wings, which the creature lifts

in order that the ant may get at its honeyed
recompense. Such mutual services between creat-

ures in no way allied is a most curious fact in the

ianimal world.

Leauville, Colorado, July 15, 1891.

[American Microscopical Journal.]

O.MMON OBJECTS AVAILABLE FOR EX-
HIBITING THE POWER OF THE MICRO-
SCOPE.

BY F. BLANCHARD, M. D.

To the amateur microscopist it must often occur

.0 exhibit the-power of his instrument to friends

who are not familiar with it. On such occasions

the selection of unsatisfactory objects Is most dis-

appointing. The foot of the common house-fly,

altliough a wonderful structure, has been de-

?crit)ed so often in juvenile literature that the

ludience is apt to yawn over an explanation of

olaws and suction disk. So with the circulation

of blood in the frog's foot, the rabbit's ear, and
ili« salamander's tail. So with the irrational mo-

iis of amoebae in Potomac water.

It is the unpretentious object of this item to

luimerate some other readily obtainable objects
for extemporaneous use on such occasions. They
reciuire no elaborate preparation and no reagents.

Tlie feathery dust from the wing of the "dusty
miller'" is, perhaps, too commonly used to need
mention. The feet, eyes, antenutc, and wings of

cockroaches, bees, wasps, mosquitoes, and butter-

flies furnish a great variety of wonder-inspiring
views.

Often you will be compelled to disappoint some
one who expects to see "lots of little bugs" in a

drop of well-water, but a drop of slime from the

under surface of a lily pad will fully meet such

expectation.

I'he tail of the newt still remains the most con-

venient oliject for showing the circulation of the
blood. In the same jar where the newts are kept
a few sprigs of chara should be kept growing.
The stem of chara shows cyclosis beautifully.
Thin peelings from the bulb of the common onion
also show sap circulation well. In cold weather
the onion should be kept in a warm place a few
hours to quicken the circulation of the sap.
Cross sections of common woods make interest-

ing specimens. They can be cut with a keen jack-
knife, if one has the " knack." Cornus stolonifera,
a shoot one-quarter inch in diameter, makes a

good one to begin on, but any soft wood will

answer.

Stellate and glandular hairs of plants, the

breatliing pores of such plants as the white lily,
the translucent leaves of mosses, and the pollen
of flowers should not be forgotten.
Minute seeds, with their infinite variety of form

and marking, are things of beauty and a joy for-

ever, lliey require a condenser, but no cover

glass. Try the seeds of Arenaria serpyllifoKa, and

you will be encouraged to seek further. A most

delightful series of objects can be easily made
from the small seeds of Caryophyllacex. The ge-
nus Euphorbia furnishes another fine series in

which you can often determine the species by the
seeds alone. Juncus gives us still another series.

In .7. effusus and J. bufonius the ribs and cross
lines of the seeds are delicate indeed.

The pappus of many species of Compositce is a

charming sight under the microscope, especially
when the pappus is plumose, as in Kuhnia, the

thistles, etc.

^lost of the common grasses have plumose stig-
mas, which, with their coloring of purple, show

finely with objectives of moderate power. The

hairy palets of grasses make first-class objects.

Lycopodium, the powder which druggists use

to keep pills, etc., from sticking together, will

prove of interest and is easy to obtain. It con-

sists of the spores of the common club moss, or

evergreen. The spores move over each other so

freely that the powder in bulk shakes like a liquid.

To the touch it seems like an oily liquid. But
under the microscope it appears as innumerable

yellow globes, somewhat shrunken and irregular

when dry. Any species of lycopodium will fur-

nish a supply from xVugust to October. The

spores of ferns and mosses are equally interest-

ing.

But if you wish to elicit from your audience ex-

clamations of delight, put on the slide a freshly

ruptured spore-case of one of the larger Hepaticeai.

Marchantia, asterella, or conocephalus will an-

swer. The lively way in which the spiral elaters

toss the spores about is sure to "bring down the

house."

Diatoms you will find in abundance in the stom-

ach of the oyster ; but a more convenient source

is common polishing-powder, which consists

largely of their remains.

Raw silk, cotton, and wool, hair and feathers,

are rich spoil for the amateur exhibitor of the

microscope. Common drugs, like morphine, qui-

nine, and strychnine,
—you need not go far for

ready-made ol)jects.

INDUSTRIAL MEMORANDA.
Fob a good cement that will stick muslin to

bunting, boil together two parts shellac, one part

borax, and sixteen parts of water. The surface

must not be greasy.

A good recipe for making waterproof cement,
to be used in constructing aquariums, is to take

twenty-flve parts gutta percha in shreds and melt

it carefully. Add seventy-five parts ground pum-
ice stone, and then mix in one hundred and

fifty

parts Burgundy pitch and melt well together.

Hai>py Tuought.—One day, in 1830, when a

working jeweller, Joseph Gillott, now the famous

steel pen maker, accidentally split one of his fine

steel tools, and being suddenly required to sign a

receipt, not finding his quill pen at hand, he used

the split tool as a ready substitute. l"he happy
accident led to the idea of making pens of steel.

Coppered Iron.—A process has been recently

invented by which iron may be coppered by dip-

ping it into melted copper, the surface of the iron

being protected by a layer of melted cryolite and

phosphoric acid. It has been found that if the

article when immersed is connected with *he neg-
ative pole of a battery the coppering is done more

rapidly.

Substitute for Leather.—A German inven-

tor has devised a new material which is intended

as a substitute for leather in many of its uses.

This material consists of panels of wood with

wire netting between, the whole being glued to-

gether under heavy piessure. The sheets thus

made are said to be very tough and pliable,

and suited for making trunks and other uses that

require strength.

Widening the Suez Canal.—The Suez Canal

is being widened in some parts to the extent of 50

ft. The widening had been completed at the close

of 1889 for a distance of about 10 miles from Port

Said. In the course of last year the widening
was completed for a further distance of five miles.

By the close of 1881 the widening works are ex-

pected to reach a point twenty-two miles and

one-quarter from Port Said.

A Good Non-actinic Varnish, says the Moni-

teur de la Photographie, is obtained by dissolving
aurine cake in methylated spirit. Another var-

nish of the same kind is got by dissolving gam-
boge in a mixture of methylated spirit and ether.

Leon Vidal uses a solution of bitumen in benzol

for impregnating those parts of a proof it is de-

sired to render non-actinic, and, when the varnish

is dry, he plunges the plate into aniline yellow or

magenta red, etc., in aqueous solution, and after-

wards dissolves out the bitumen by means of ben-

zol when the plate is dry.

SCIENTIFIC BREVITIES.
An Oxide of Gold.—Using a fine sheet of gold

as positive electrode in sulphuric acid or nitric

acid solution, W. Ilampe found that the same
became colored brown, and finally a reddish-

brown powder fell to the bottom of the electrolyz-

ing dish. This was proved qualitatively to be a

hydrate of gold formed by the oxidizin§|action of

the electrolytically evolved oxygen. On drying
over sulphuric acid, and then heating, it exploded
violently.

Definitions of the Sciences.—Lord Salis-

bury is quite a distinguished savant as well as a

renowned statesman. In a recent lecture before

the Chemical Society of London, he said: "As
tronomy is, in a great measure, the science of

things as they probably are, geology is the science

of things as they probably were, chemistry is the
science of tilings as they are at present." To
these adds the Electrical Engineer,

"
electricity is

the science of things as they probably will be."

Smoke Screen.—Tlirough experiments made
by English military authorities it has been found
that whenever the atmosphere is laden with
smoke or mist the power of an electric light is

greatly diminished by crossing the beam of light

by that of another at a certam angle. At the

point of intersection the illuminated space is

practically made a screen. It is proposed to uti-

lize this knowledge, since the electric beam can
thus be made to serve as a screen, back of which
tactical operations might be conducted in secret.

Meteorite.—Prof. Foote of Philadelphia has
collected some remarkable Meteorites, at Canon
Diablo, Yavapai Co., Arizona. The largest mass

weighs 250 lbs., and another 154 lbs. A specimen
which he sent to Dr. Koenig was recently de-
scribed by him before the Academy of Natural
Sciences. Dr. Koenig's analysis gave 2 9-10 per
cent, nickel, and in the only piece which has yet
been cut a cavity was exposed containing small
diamonds. As this is the first instance of the
occurence of tliis gem in meteoric iron, the find

will be of great interest to scientists.

Purification of Chemicals by Cold.—Pictet
who has taken out a patent for the process, has
discovered that from the purest chloroform of

commerce, if cooled down to about — 70°, there

separates out a crystalline body, which is then
drained from the part which remains liquid.
This liquid portion is then exposed to a temper-
ature below — lOO'^, when the chloroform itself

crystallises out, and can be separated from an im-

purity which remains liquid. Chloroform puri-
fied m this manner is a colorless liquid, having
at 15° tlie sp. gr. 1.51. It is indefinitely perma-
nent on exposure to light. AVhilst the so-called

pure chloroform of commerce takes a greenish
color if shaken up with solution of potassium
dichromate and sulphuric acid, if Pictet's chloro-
form is similarly treated the chromic mixture
retains its yellowish color.
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A MIDVVINTEE TRIP IN SEARCH OF
SHELLS.

The following leaves from the diary of Mrs. M.

Burton Williamson, of the Isaac Lea Conchologi-
cal Chapter, are not only of great Interest in

themselves, but show the possibilities of winter

field-study in California, in strange contrast to

the frosty limitations of the northern Atlantic

coast.
«>

LEAVES FROM A NATURALISTS DIARY.

Januart 8.—This morning seven enthusiastic

lovers of Nature—all ladies, save one small boy—
boarded the train in I^os Angeles bound for San

Pedro, •he day was all we could desire, and

when we saw the blue ocean spread out before us

at San Pedro we could hardly take time to go to

the hotel in the city to make the necessary prepa-

rations for collecting. On our return to the beach

we hunted up a boatman, and two skiflfs were

necessary to convey us all across the water to

Rattlesnake Island. As this island is one long
sand bar, not more than a quarter of a mile

across, it did not take us long to walk to the

beach on the ocean side. We separated into little

parties at short distances apart, and began our

hunt for shells that had been washed in by the

tide. There were plenty of dead Crepidula and

Pectens. Finding only dead shells on the ocean

side, I crossed over and walked along the mud
flats opposite the city of San Pedro. Here the

Chione were throwing up little jets of water in

the muddy flat in every direction. Not far from

the Chione, Cereihidea Californica and Melampus
oUvacens were found on the surface, the Cerethidea

making little zigzag lines in the soft, sandy mud
in several directions. Occasionally a Macoma na-

guta, washed ashore bj^ the tide, lay half buried in

the mud. Finding nothing new to my collection

was to be seen here, I joined the party, and we
all called at the home of our "boatman" to see

his collection. I found nothing In his collection

that was new to me, but took pleasure in looking

over his shells. We bought some of his shells,

star-fish, etc., and left him and his fat Mexican

wife in good humor over our visit. As we did

not wish to return to the city for lunch, we had

brought some oranges, sandwiches, etc., with us.

After lunch we collected Monoceros engonatum

and Littouria planaxis off the rocks on the short

breakwater on Rattlesnake Island. Being anxious

to reach Dead Man's Island, we walked along the

bay side of the breakwater between Rattlesnake

and Dead Man's Islands, the distance being one

and a quarter miles. On the beach in the muddy
sand an occasional miniature mound of sand indi-

cated that a Bulla nebulosa was ready to be col-

lected. The Fecten cequisulcatus also outlined his

valve in the wet sand, and at times the left valve

—the darker one—was visible on the surface of

the mud flat. I never saw Fectens so near the

shore. Occasionally we fouud Heterodonax hima-

culatus along the beach, and also Hs'olecurtus Cali-

fornianus, but none laige. Arrived at the island,

we saw Pomanlax undosus in the shallow water,

each shell crowlJed with a little tuft of alga; on

its apex whorls. On the long kelp in the tide

pools, tlie Norrisia norrisii, with his bright red

mantle border and foot, was a pretty picture—for

in the water the Norrisia is of a bright red. The

operculum of this shell is not a smooth, many-
whoi'led, horny structure, lilce those of our other

trochids, but the whorls are elevated and scaly.

I turned over many stones in the rock pools and

searched in the coarse sand in quest of minute

shells. In the rock pools -dead white shells of

Nassa mendica, var. Cooperi, darted hither and

thither at the will of the little hermit crabs whicli

inhabited them. When I see a spiral shell move

rapidly in the water, I know the true owner no

longer lives in it, but that it is occupied by one of

these little marauders. I found Fissurella volcano

more plentiful than ever before at this place,

though by no means abundant. The time passed
80 rapidly I had no thought of returning, when
G

, looking at her watch, declared it was time

we were starting eastward, as it would take a

long time to reach Rattlesnake Island if we ex-

pected to do much collecting on the way to it.

I wanted to get some Chiton, as I needed some for

exchange, but could only find a very few. As
there were few shells to be found,—we were now
on the ocean side of the breakwater,—we hunted

for star-fish, and were rewarded by finding some

very fine ones. E found two that were at

least twelve inches across. In a rock pool undei'

one corner of a big rocli I saw what at first

seemed a star-fish that was new to me. I caught
hold of as much of it as was visible, and now this

novelty in the tide pool assumed another form!

It was not an Asteroidea. Could it be an Actina-

ria? To what order could this strange inhabitant

of the sea belong, with its soft, smooth, pinkish

purple-tinted cups that seemed to grow in size

and number as it resisted the grasp of my hands

as I breathlessly grasped all of the animal that

was visible? When I relaxed my hold of it tlie

soft, leathery mass seemed to separate like the

fingers on a hand
;
the flower-like disks were no

longer in irregular bunches, but spread out in a

double row in diff"erent directions. But the tide

was now too strong for further useless eft'orts.

Whatever it was, I could not possess it. I heard

a call from G . She was not far behind me.

I turned to look at the number of star-fish she

had found while I had been wasting my time

and strength over nothing at all! This was the

thought that passed through my mind. Nothing?
What was that not one foot away from me in the

tide pool as I turned around? What form of

ocean life was this dark, pouch-like body with its

eight long, whip-like arms? Under these arms to

my wandering eyes were revealed the cup-like

disks of my rock novelty ! The devil fish, Foulpe,
or Octopus, was before me! What should I do?

I must have him. How could I get him? Mrs.

Lucie H«.rtt's experience with an Octopus in Brazil,

as I remembered to have read in Tryon's "Cou-

chology," flashed through my mind. Was this

species harmless? "Shall I take him?" I said to

G . The tide covered him; I must decide

quickly or he would be gone. His long arms lie

limp on one side of his body. I fancied he was

looking at me through his round, sleepy-looking

eyes. The tide again covered him ; in another

moment he would surely be washed into the sea !

But in that brief space of time Octopus punctatus
was down in my collecting-bag, and I, with the

help of G ,
was pinning the bag together at

the top with some shield pins that I carried in my
pocket ! Although I felt I had a prize as I hur-

ried to reach the cabin on the island where we
had left some of our baskets, shells, etc., I felt

that I was in much the same predicament as the

man who drew the elephant. I had alcohol and a

jar at the hotel
;
but how could I get him into the

jar? I did not want him alive; I could not kill

him. (I left Octopus punctatus in the bag on the

veranda of the liotel all night, but in the morning
he was dead. When we reached home I measured

him. He was over thirty-nine inches long ; long-
est arm, nearly twenty inches

;
shortest arm,

nearly fifteen inches ; body, nearly six inches

long and two and three-quarters iuches wide.

His arms, eight in number, were all connected to

his body by a web-lilie mantle). Just before

dark—our days are now so short—we came across

from Rattlesnake Island in the skiff. ^Ve reached

the hotel, changed our wet shoes, etc., made our-

selves presentable, and were soon all seated around

our little table eating our dinner, all satisfied with

our day's tramp.

ANNUAL REPORT OF THE NEW YORK
CITY ASSEMBLY OP THE A. A.

The fourth year in the history of this Assembly!
finds it more prosperous than any previous one.

The Assembly now includes nine of the city

Chapters, being all the regularly organized ones.

These are :

67, (A), Saxifrage Chapter.

87, (B), Manhattan Chapter.

397, CH), Columbia Grammar School Chapter.

414, (K), Ballard Chapter.

490, (N), Hyatt Chapter.

630, (Q).

863, (W).

943, (T), German-American Chapter.

949, (Z), Students' Chapter.

Together they have a total membership of nearly

two hundred, and constantly increasing.

At the meeting held Saturda}^, November 22,

1890, Mr. Theodore G. White read a paper on

"Methods of Chapter Work," and Mr. Ileinrich

Ries lectured on the "Results of Biological Re-^

search at the Summer School at Cold Spring Har-

bor, L. I." The lecture was illustrated by lantern

views, followed at the close of the meeting by a

microscopical exhibition and display of speci-

mens, as examples of the w'ork done at the labo-

ratory by A. A. members.

On Thursday, January 15, 1891, the Assembly
met at the residence of Miss L. G. Levy, of the

Saxifrage Chapter. This being the annual meet-

ing, considerable important business was trans-

acted. The election of officers for 1891 resulted

as follows :

President—Dr. C. H. Bushong, 863, (W).
First Vice-President—W. T. Demareat, 87, (B).

Second Vice-President—MisS L. G. Levy, 67, (A).

Eecording Secretary—H. Tiedemann, 397, (H).

Treasurer and Corresponding Secretary—T. G. Wliite,

949, (Z).

After the election, a paper was read on "The

Glacial Age," by Mr. C. G. Cole, and one on "Ir-

rigation.'' prepared by Miss N. Cleneu, was read

by Miss Levy. Each paper provoked an animated

discussion, in which nearly all those present p.ar-

ticipated. At the conclusion of the scientific por-

tion of the programme, those present were invited

to a collation, kindly provided by Mrs. Levy, who

in this way contributed no small part toward the

sociability of the occasion.

By a new provision of the by-laws the regular

quarterly meetings of the Assembly will be held

at the rooms of the various Chapters on the second

Wednesdays in the months of February, May, Oc-

tober, and December. Visitors and representa-

tives of Chapters not in the Assembly are cordially

invited to attend the meetings, notices of the place

and programme of which will be regularly sent to

anyone requesting the same from the Correspond-

ing Secretary.
At the May meeting, held on the evening of the

13th, in the hall of Chapter 949, (Z), 49 West 20th
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street, (Chapel entrance), Mr. 6. S. Stanton de-

livered a lecture on the "Geology of Manhattan
Island and Vicinity," illustrated by the stereopti-

con. On the same evening Mr. \V. T. Demarest
read a paper on "Popular Science."

Theodore G. White, Cor. Sec,
39 West 26th street.

The next quarterly meeting of the New York

City Assembly will be held on Wednesday, Octo-

ber 14, at 8 P. M., at the Friends' Seminary, East
16th street and Eutherford place. Mr. J. D.

Hyatt, of Chapter 490, will discuss the question,
"Do Plants Show a Degree of Intelligence in

Their Movements ?
" A paper will be read by Mr.

John Cox, Jr., of Chapter 862. All are cordially
invited.—Theodore G. White, Sec.

KEY TO THE MORE COMMON FAMILIES
OF INSECTS.

Prof. L. C. Wooster, of the State Normal
School, Whitewater, Wisconsin, has prepared a

pamphlet of fifty-two pages, which is designed to

enable the student to trace any insect to its proper
family as readily as one identifies a plant by a

manual of botany. It also contains check tablets

for the convenient description of specimens, and
much valuable information regarding insects

hardly accessible elsewhere without considerable

expense. Professor Wooster Idndly oilers this

pamphlet to members of the Agassiz Association

at the cost of printing and postage, i. e., twenty-
five cents; and at this rate his edition ought to be

exhausted in a week. Address him directly at

Whitewater, Wis.

WANTED — NATIVE PLANTS OF MAINE.
The publishers of the Mining and Scientific Re-

view, 1,209 17th street, Denver, Col., oft'er to send
their journal for one year to any member of the

A. A. who will send them by mail a few of any of

the following native plants of Maine, viz. : Or-

chids of any kind, jack-in-the-pulpit, wood lilies

of any kind, ferns of any kind. Address H. L.

Wadsworth, as above.

WILL THE A. A. ASSIST?

Brown University Herbarium desires seeds and
fruits of every kind; also fibers, wood-sections,
etc. ; all for a rapidly growing Economic Mu-
seum.—W. W. Bailey.

[No one lias done more for our Association than

Professor Bailey, who for several years has freely
contributed for our delight and instruction arti-

cles both on plant and insect life. We trust that

our members will be quick to seize this opportu-

nity of doing him a small favor in return.—Ed.]

*+

[Written for "The Out-DoOr World."]

BUTTERFLIES.
BY W. WHITMAN BAILEY.

Butterflies were my first love. In years

which, judged by events, seem now pre-Adamite,
I used to chase butterflies by flood and field.

"
Through tangled juniper, beds of seeds," through

brake and green-brier, now scaling clifis with the

agility of Bertram Eisinghame, now leaping from
tuft to tuft of swamp sedge, I have pursued the de-

lusive Papilio, and him of the swallow-tails, yclept

Turnus, for miles. Creature comforts and appetite
become secondary considerations, and if, after a

morning of such devotion, I lost my fly at last, I

returned home crest-fallen, peevish, and hard to

please. Amiability grew with success. The cap-

ture of a new moth made me absolutely dance

with joy. I used to draw and paint these gaudy
fellows, and easily handle their sesqui-pedalian
names. Curiously enough, what I then learned

remains in my memory now. Although circum-

stances long ago drafted me into other occupa-

tions, I have always been afraid that in some way
I would be led back into the old paths, and now,
indeed, am using the scoop-net for my little boy,
who has strongly inherited the craze.

When out on a botanico-entomological trip I am

always interested to find others engaged in the

same occupation. Rarely am I, under these cir-

cumstances, repulsed. Curious and diverse ex-

periences has one going into the chase after Lepi-

doptera. Nothing trains one to more acute obser-

vation. To any leaf there may be a chrysalis pen-

dant; every chink in a wall may conceal some-

thing of interest; almost every flower may hold

some insect worthy of capture. Then, as soon as

it is known to one's friends that he rides such a

iiobby, upon him are poured contributions of all

all sorts ; hawk-moths, gauze-winged darning-

needles, beetles, bugs, and all creeping things of

the earth. Thus I find it hard to confine my
attention to Lepidoptera, for the donors always
desire afterward to recognize their own gifts in my
collection. Tliere should be an underground rail-

way from every museum, for the elimination of

trash. Yet, in putting aside the wortliless, one

must take care not to wound the sensitiveness of

any. Editorial tact and delicacy must be consid-

ered. It might, indeed, be well to have a printed
form to the eflfect that " we regret that this really

admirable bug is at present, owing to the pressure
on our shelves, unavailable."

What can be more marvellous to watch than

the transformation of a butterfiy? No wonder
the Greeks called it Psyche, or the soul ! There is

a caterpillar feasting on a branch of elm. He

daily waxes larger ;
he may several times change

his waist-coat; finally he suspends himself by a

little rill to a leaf. We return to him next day,
and there is a worm no longer, but a dry mummy.
Days or weeks elapse, and then emerges a beauti-

ful creature, winged and joyous. Its whole na-

ture is changed and glorified. Where it fed by
means of jaws on crude foliage, it now sips the

nectar of flowers through a long proboscis.

One can secure very fine specimens by feeding
the caterpillars in a box covered with netting or

gauze, and is then able to observe the transfor-

mation. Rub off a little of the dust from a but-

terflies wing and consider it under a compound
micrescope. Each scale is now seen to be a fan

of exquisite finish, burnished and glittering with

a hundred hues, broad or attenuated, entire at the

apex or serrated. While the instrument is set up,

let us look at the plumed antennae of some moth,
or his compound eyes. There is no limit to the

wonder revealed.

Everyone knows how moths are attracted to a

light. We have had many good specimens fly in

at night, but the best way is to attract the

nocturnal kinds by a light out-of-doors to some
sweet substance, as sugar or molasses. There is

an uncanny feeling as one awaits results. As
even insects probably suffer some pangs and cast

a longing look behind—it we must catch them, let

us be merciful about it. The best way is to take

with one a bottle of chloroform, or a bottle with

some cyanide of potassium, kept in the bottom by

plaster of paris. This cyanide, however, is a

deadly poison and I never let my children use it.

While chloroform wets the bodies and wings, it

soon evaporates, and for ordinary collections does

no harm. It is better to err on the side of safety.

There are many excellent books on butterflies.

We may still employ with advantage Harris's
" Insects Injurious to Vegetation." Then there are

the useful series prepared l)y Professor Packard
;

Scudder's small book on butterflies, and his im-

mortal three-volumne work, as well as the superb
volumes of Edwards, and the works of Riley and
others. Any good library will furnish one with

working books. Almost every large city pos-
sesses some skilled entomologist, to whom one
can refer for guidance, advice, or assistance.

SQUIRRELS EAT RATS.

El Modena, Cal., \
July 13, 1891. J

I noticed in the latest issue of Popular Sci-

ence Nf-WS an article entitled, "A Squirrel's
Unusual Sleal," which, though out of my line,

interests me very much, for I once saw something
of the same kind, but had not thought it worth

printing. It was three years ago. We were

breaking up some land, and one man was plowing
while the rest of us were grubbing cactus. He
had been plowing around the laud, leaving an un-

broken piece of about three acres in the center.

As he went down he scared a number of kangaroo
rats out of their holes. These rats started for the

center, where there were a number of squirrel-

holes. The ground-squirrels were very tame. As
one rat came toward them, two squirrels started

after it. AVhen the ploughman, who was watch-

ing the rats as they bounded over the ground, saw
the squirrels in pursuit, he thouglit they were

playing, but soon other squirrels took a hand in

the game, and it began to get exciting. He called

to me, for, as he had caught snakes and other

things for me, he thought I would like to see this

fight ; but by the time I got over to where he was

standing, the squirrels had caught the rat and
commenced to eat it. I had seen squirrels eat

berries, grain, and seeds, but this was something
new. We watched them a while; then we went
over to them, when they all ran into their holes,

leaving the carcass, which was devoured except
the hind quarter and the head.

George Hoyt,
Cor. Mem. Chapter 1.

CARNIVOROUS SQUIRRELS.
I THINK H. H. Piper is hardly correct in attrib-

uting to starvation tlie eating of earth-worms by
tlie striped ground-squirrel, or chipmunk. My
home as a boy was in Saratoga County, New
York, and I well remember watching a chipmunk
as, seated upon an old stone wall by the roadside,
he made a meal of an angle-worm, holding it in

his fore paws and eating from one end while the
other dangled to the stone on which he sat. On
eitlier side of the road was an apple orchard, while

butternut trees, berry bushes, and grasses grew
along the fences. But a few rods in either of two
directions stood a farm house, with its garden,

bams, granaries, stables, pig-pens, etc. It is also

not uncommon to find on the fences where the

chipmunk abounds^ fragments of earth-worms, as

though left from the last meal.—J. T. MORET,
Kearney, Nebraska.

<
UNITED STATES IN ACCOUNT WITH THE
AGASSIZ ASSOCIATION. DR. TO ONE
SCIENTIST, ?

Each reader must fill in the blank left above

according to his own estimate of the value to the

country of lifting a young man from a lower to a

higher plane of life. The following is only one
case out of hundreds that might be given ;
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,
Texas.

Dear Mr. Ballard :

I write to acquaint you with the whereabouts
of one of your wanderiug children, and to express

my thanks, my gratitude, for the Agassiz Associ-

ation.

In January, 1886, I chanced upon a copy of the

/Slots* Cross, then your offlcial journal. This paper
fired my enthusiasm, and I began systematic
scientilic work, and eventually Chapter 68 was
formed. We began a collection of ores and

gaugue rocks. Our success was so great that

in order to understand our specimens it was

necessary to make a considerable mental advance.

I therefore wrote to Dr.
, professor of mining

engineering in the University of . Though a

perfect stranger, he kindly replied and directed

our studies. Without protracting the story, I

will add that since then I have passed a year in

college, wiiich I had not contemplated before, and
I have now been emploj'ed as Dr. "s private

assistant, helping him all I can in the laboratory.
I am also harcl at work studying, for I have an

immense amount to learn before I begin field-

work with him in tlie spring. Thus the Agassiz
Association has led me to a higher and, I trust, a

more useful life than otherwise I sliould have

lived. To you and those who have been your
assistants, all my thanks are due, and I shall ever

keep for you a warm place in the center of my
heart. F.

ADDITIONS TO THE LIST OF RELIABLE
CORKESPOXDENTS.

949, New York, (Students' Chapter).—We wish

to enlarge our correspondence, and should cer-

tainly have our name added to the list (*f those

who agree to reply to all letters. We have always
carried on a large correspondence with Chapters
over all the United States and abroad. Our ad-

dress is : Agassiz Association, Students' Chap-

ter, 49 West 20th street, New York, N. Y.

364, West Bridgewater, Mass.—We will answer

questions on botany. The Cliapter is thriving.
—

Alice Bailey Tower, Sec, Box 74.

<>

CHAPTER REPORTS.

106, Lebanon Springs, N. Y., [A].—Our Chap-
ter (106) is a family Chapter, and we do not have

formal meetings ;
but we are always ready for

observation and investigation. It is sometimes

surprising how quickly even a child will detect a

new thing. Last summer a dear little girl came
in glowing with excitement, saying that she had

found a new flower, and she knew it must be an

orchid. It proved to be the delicate Pogonia

ophioglossoides, which none of us had ever seen

before. She had found it in the high grass while

crossing a meadow. Some interesting exchanges
have been made, and our cabinet enriched. An
experiment is being made with a colony of Tochea

ne.moralis, whose development will be watched

with great interest. Much excellent work in

botanical investigation has been done. One mem-
ber has studied the forest conditions of the Tagh-
konic Mountains, and reported to the Department
of Agriculture at Washington, for which he re-

ceived thanks from tlie Chief of Forestry Divi-

sion. Our Secretary is absent, filling a position

of responsibility obtained through his connection

with the A. A. Please accept our best wishes for

successful work in all departments.—Mis. M. II.

Harrison, Pres.

114, Meriden, Conn., [A].—There is no lack of

interest among us, and if we only had one scien-

tific person among us, we should think ourselves

fortunate. As it is, we try to make our meetings

interesting with sucli material as is to be had. We
have read geology some, and there is a fine field

here for its study, if we only had a leader. The

"flanging Hills" are within three miles, and the

crater of the extinct volano of which so much was
written a few years ago is still nearer. We might
as well undertake to read Chinese, however, as to

read rocks ! Many butterflies and moths have

been raised by my son Willie, (13), who captures
the caterpillars and feeds them. He lias also

made a few slides for the microscope. One speci-

men, Vorlicella nebulifera, was of much interest to

all. We shall try to do all we can the coming
year.

—Joseph N. Joy, Pres., Box 1,265.

[As stated in a previous issue, the President of

the A. A. has undertaken the preparation of a

series of guides to the study of natural science,

which are designed to meet Just such cases as

that of Chapter 114, which feels the need of a

"leader."—Eu.]

116, Elgin, 111., [A].—Total number of meetings

during the year, twenty-seven ; members, eigh-
teen. The last part of the year has been devoted

to chemistry. I'nder the guidance of Dr. G. J.

Marion the Chapter is progressing rapidly.
— Will

Dodge, Pres. ; Dick Lourie, Sec, 25 North Gif-

ford street.

Reports from Chapters 701-800 should reach

the President by October 1.

All are cordially invited to join the Agassiz
Association. Address all communications to Mr.

Harlan II. Ballard, Pittsfteld, Mass.

LIST OF THE LEPIDOPTERA OF THE DIS-
TRICT OP MOSCHAISK, GOVERNMENT OF
MOSCOW, RUSSIA.

BY BORICE FEDCHKNKO.

(^Concluded.)

KOTODONTID^.

Pygaera timon, Ilubn.

Cerura vinula, L.

C. furcula, L.

CYMATOPHOBIDJB.

Asphalia flavicoruis, Ij.

Phalera bucephala, L.

Lophopteryx cameliiia, L.

NOOTUID^.

Dlloba cajruleocephala, L.

Denias coryll, L.

Acronyta leporina, L.

A. psi, L.

A. megacephala, W. V.

Leucania pallena, L..

L. Inipura, Hubn.
L. comma, L.

L. conlgera, W. V.

L. turca, L.

Caradrina morpheus, Hfn.

Luperina virens, L.

Taeniocampa gothlca, L.

T. incerta, Hufn.

Orthosla clrcellarla, Hufu.

Pyrrhia umbra, Hufn.

Hydrtesia nictitans, L.

H. micacea, Eap.
Xanthia falvago, Ij.

X. var. flavescens, Esp.
Orrhodia vaccinii, L.

Scoliopteryx libatrix, L.

Tryphasna comes, Hubn.

Opigena polygona, W. V.

Agrotls augus, F.

A. baja, W. V.

A. plecta, L.

A. exclamatlonls, L.

Aplecta occulta, L.

A. herbida, W. V.

Neuronia popularls, F.

Polia chl, L.

M. cucuball, W. V.

M. sapoiiaritc, Bork.
M. blcolorata, Hfn.
M. dentina, W. V.

M. genistas, Bork.

M. snasa, W. V.

M. oleracea, L.

M. pisi, L.

M. perslcariae, L.

M. brassicie, L.

M. nebulosa, Hfn.

Hadena atriplicis, L.

H. abjecta, Hubn.
H. lateritia, Hfn.
H. polyodon, L.

H. basillnea, W. V.

H. ochrolena, W. V.
H. didyma, Eap.
II. strigilis, L.

CuculUa aateria, W
C. umbratica, L.

C. tanacetl, \V. V.

C. abainthil, L.

Heliothia ononis, L.

Abrostola triplasia, L
A. tripartita, Hufn.
Plnsia chrysitla, L.

P. featucse, L.

P. lota, L.

P. gamma, LI

Catocala nupta, L.

C. fraxlnl, L.

V.

Mamestra conspersa, W. V. Enclydla ml, L.

M. bicrurla, Hoffm. E. glyphlca, L.

BBEPHIDiE.

Brephos parthenias, L.

GBOMETRH)^.

Eugonia alniarla, Esp.

Epione aplciarla, W. V.

Venilia macularia, L.

Macaria alternata, W. V.

Rumia crataigata, L.

Angerone prunaria, L.

Scoria dealleata, L.

Cabera pusaria, L.

Abraxas ulmata, W. V.

A niarginata, L.

Fidonia atomaria, Jj.

Gnophos dilucidaria, W. V,

Boarmia cinctaria, W. V.

Geometra papilionaria, L.

Phorodeapa amaragdaria, F. L. bicolorata, Hfn.

Nemoria thymiaria, L. L. bilineata, L.

Acidalia ochreata, SchllT. L. albicillata, L.

PYEALID.S;.

B. purpuralis, L.

B. nebulata.

Crambua pratcUus, L.

A. rubiglnata, Hfn.
A. immorata, L.

Tiniandra amataria, L.

Oderia chierophyllata, L.

Lythria purpuraria, L.

Orthollta comltata, L.

Larentia prunata, L.

L. testata, L.

L. truncata, Hfn.

L. associata, Borkh.
L. sociata, Borkh.
L. montanata, W. V.

L. quadrifasciaria, L.

L. ocellata, L.

Asopia farinalis, L.

Aglossa plnguinalis, L.

Eurrhypara urticata, L.

Botya aambucalis, W. V.

B. silacealis, Hubn.
C. perlellus, Sc.

Nymphula nymphseata, L.

TORTRICID^.

T. bergmanniana, L.

TIHEID^.

H. padi, Fll.

Gracilaria syrlngella, F.

evonymella, Grapholitha ncbritana, Tr.

Stathmopoda pedella, L.

PTEROPHORICfi.

Pteropiiorua pterodactylua, L P. pentadactylus, L.

P. monodactylus, L.
228 species, 5 varieties.

Tortrix vlridana, L.

Tinea pellionella, L.

Adela viridella, Sc.

Hyponomenta
Sc.

<>
Si'ONTANEOUS COMBUSTION.—A singlar case of

spontaneous combustion is reported, where a

painter engaged in a mill removed his overalls at

6 P. M., to go home. At half-past eight the

watchman, discovering smoke in the mill, sum-
moned the engineer, and together they searched

the premises carefully, tracing the smoke to a

small room in which the overalls were discovered,
and in one pocket was a bunch of greasy waste

that had ignited, showing that spontaneous com-
bustion may ensue in less than three hours if the

conditions are favorable.

Communication Between the Earth and
Mars.—A long time ago the distinguished French

astronomer, Flammarion, expressed the belief

that communication would be established one day
between the earth and the planet Mars, llie idea

seems to have appealed very strongly to the fancy
of an old lady at Pau, France, who died recently,

bequeathing a legacy of 100,000 francs as a re-

ward to the first scientist who may devise a

scheme for successfully accomplishing the feat.

The money, which is payable for ten years only,
is to be held in trust by the French Institute.

Heat from the Moon.—Mr. C. Vernon Boys
has been making measurements of the heat of the

moon by means of his very delicate radiomicro-

meter. His method was to focus the rays of the

moon on the face of the radiomicrometer by a re-

flecting telescope of 16 inches aperture. In the

case of a new moon, he found that the heat com-

ing from its disk diminished as you passed from

the convex to the concave edge, and that from

the dark surface was so slight as not to aflfect the

apparatus. The maximum radiation of heat came
from points of the disk itself, not from its limbs.

At full moon the maximum point was at the cen-

ter of the disk. The side of the moon which had

been exposed to the sun for fourteen days was
not warmer than that which had been exposed for

seven days. No sensible heat was observed to

come from the stars.
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In a few localities in the world, notably one in

Massachusetts at Maiichester-by-the-Sea, there are

deposits of sand which, when pressed or rubbed,

give out a clear musical note, and are known as

"singing sands." The cause of this peculiarity

has remained unexplained, although extensive and

long-continued investigations have been made with

a view of discovering the mystery. Mr. Carus-
WiLSON now writes to the London Chemical News
that he has succeeded in producing musical notes

from sand that was never before musical, and is

also able to produce similar results from those

raute, or "killed," musical sands which have been

temporarily deprived of their musical properties.
Mr. Wilson will soon be prepared to publish his

experiments with the explanation of the phenom-
ena in detail, and they will undoubtedly be of the

greatest interest and importance, and furnish a

solution of a problem which has hitherto baffled

investigators.

Most of our readers have doubtless noticed the

two short bits of wire melted into the glass of

incandescent electric lamps, and which serve to

convey the current to the carbon filament in the

interior. ITiese wires are of platinum, a metal

which is now nearly as villuable as gold, and con-

stantly increasing in price, owing to the demand
for it for this very purpose. Xo other metal has

liitlierto been found available, as platinum ex-

pands when heated at nearly the same rate as

glass, thus keeping the joint air-tight through all

variations of temperature. But it is now an-

nounced that a process has been discovered by
which other and cheaper metals can be firmly
welded to glass and answer as well as platinum
in the electric lamps. If this reported discovery
is a genuine one, it will materially reduce the cost

of electric lamps, and also reduce the price of plat-
inum to a point where it can be more extensively
used for chemical and physical apparatus. Com-

plete details of the new process will be awaited

with interest.

An interesting paper was recently read before

a medical society by Dr. Willis Cummings, of

Bridgeport, Conn., giving the history of nearly
one hundred consecutive cases of pneumonia
treated by him without the use of alcohol with-

out a single death. This is a remarkable record,
and indicates that in the majority of such cases

alcohol is at least unnecessary. Dr. Cummings is

liy no means an advocate of the total abolition of

alcohol from the materia medica, and, in fact,

prescribed wine of coca as a tonic in some of his

cases during convalescence; but he takes the

ground that alcohol is a true medicine and only
to be used as such when it is desired to obtain its

characteristic physiological effects, and is only
opposed to its general and indiscriminate use as a

stimulant and tonic without regard to the nature
of the disease under treatment. From the re-

markable record presented by this list of cases it

would seem that it is only in very exceptional
cases of pneumonia that the use of alcohol is in-

dicated.
**i

What is hydrochloric acid? is a question which
it would seem that every student of chemistry

could answer, but some inquiries made by a val-

ued correspondent show that such is not the case.

The hydrochloric acid gas (H CI) is a substance

of well-known and definite composition, but the

liquid hydrochloric acid in common use is pre-

pared by passing the gas into water, by which

it is absorbed in large quantities. Now is this

liquid a simple solution of the gas, or has the

water united chemically with it to form a definite

hydrate, as in the case of sulphuric acid? This is

as yet an unsettled point, although the subject is

now under investigation. Some chemists state

that hydrochloric acid gas, when perfectly free

from water, will not turn litmus red, thus show-

ing the absence of acid qualities ;
others have

failed to obtain this result, and find that the gas

always turns the blue litmus to red. The ques-

tion, therefore, remains unsettled, whether the

true hydrochloric acid is a gas or a licjuid; and

it is rather curious that the exact constitution of

a substance which is so simple in composition,
and has been known and studied by chemists for

so many years, should yet remain unsettled.

An interesting and novel application of the pro-
cess of fermentation to the industrial production
of lactic acid has been made by Jaoquejiin, who

prepares a saccharine fermentable wort from

malt, introduces pure lactic ferment produced by
the method of Pasteur, as also a quantity of pure
sterilized calcium carbonate, and allows the mix-

ture to ferment at 40° to 45'^ C. The fermentation

lasts five or six days. The fermented liquid is

filtered and evaporated, when an inodorous cal-

cium lactate crystallizes out, which can be decom-

posed by sulphuric acid setting the lactic acid

free. The process of vinous fermentation which

decomposes glucose into alcohol and carbonic

dioxide is, as is well known, of extreme impor-
tance in the arts

;
and the successful application

of the lactic ferment, which is found in sour milk,

on a commercial scale promises to open up a new
line of industrial processes of great value.

The decision of the government weather bureau

to allow local observers to aid in making up the

"probabilities" for their districts, is a most com-

mendable one, and should result in a greatly in-

creased efficiency in this branch of the service.

liOcal meteorological conditions are so constantly

varying, and exercise such an important effect

upon the succeeding weather, that it is difficult

and often impossible for an officer stationed at

Washington to predict with accuracy the changes
in the weather for all sections of the country
from such data as may be telegraphed to him.

The private observatory at Blue Hill, near Bos-

ton, has issued for several years a series of

weather predictions based upon local observa-

tions, which have been much more correct than

those issued by the United States signal service.

The success of their predictions has undoubtedly
been due to the above cause, in addition to the

freedom from the red tape and formalities which

so seriously interfere with all governmental un-

dertakings.
^*^

The introduction of the concept of "chemical

evolution" into science is, perhaps, one of the

most important of recent years, and the idea that

the elements are not absolute and distinct forms

of matter, but have been formed at some time

from a single primitive form of matter, is con-

stantly gaining in favor with chemists, and

strongly confirmed by the results of experiment
and investigation. Kekule foreshadowed this

hypothesis when he wrote :
" The relations of a

body to that which it once was, and to that which
it may become, form the essential object of chem-

istry." The crucial test of this theory would, of

course, be the actual transformation of one ele-

ment into another; but this has not only never

been done, but, up to the present time, no facts

have been observed which would indicate that it

can be done. But the fact that a transformation

is impossible under the present conditions which

prevail upon the earth is by no means an indica-

tion that it might not occur under conditions pre-

vailing in some former period of time, and such a

"missing link" of evidence would no more dis-

prove the theory than does the apparent lack of

change of form and function in existing living

organisms disprove the theory of organic evolu-

tion.
•*

WATER GAS.

The above name is applied to a kind of gas

which, in many cities, is largely used for illumi-

nating and heating purposes. The cost of manu-
facture is, apparently, somewhat less than that of

gas distilled from bituminous coal in the old way,
and, for this reason, some gas companies have

altered their plant so as to manufacture the water

gas exclusively.
The term " water gas

"
is misleading, for water

does not contain any of the gas, although it is

used in the process of manufacture. The use of

such a name tends to confirm the erroneous belief

held by so many people, that, by some chemical

process, water may be made to burn; and many
have been the fraudulent inventions claiming to

accomplish this impossibility. Water is a product
of combustion, and all the chemical affinities of

its constituent atoms are neutralized. It is a

perfectly neutral, impassive body, and contains

neither fire nor force.

Water gas is the product of a peculiar chemical

reaction which takes place when steam is passed
over red-hot coals. The steam is decomposed by
the carbon of the coal, and a mixture of carbonic

dioxide, carbonic oxide, and hydrogen is the re-

sult. The reaction, expressed by chemical sym-
bols, is as follows :

411,0 + C, = CO., -I- 2C0 -f H,
Bteam carbon carbonic carbonic hydrogen

dioxide oxide

The last two gases are inflammable and constitute

the valuable constituents of the mixture.

Water gas, as constituted above, burns with a

hot but non-luminous flame. It is exceedingly
well adapted for use as fuel without further prep-

aration, and, in some cities, is largely used for

that purpose. To render it luminous, crude pe-
troleum is allowed to flow into the retorts; and
the heavy hydrocarbon vapors resulting from its

decomposition so "enrich" the water gas that it

is rendered as luminous as coal gas, and, after

being purified, can be burnt from an ordinary
burner in the same way.
The only objection to the general use of water

gas is the large percentage of carbonic oxide it

contains. This gas is extremely poisonous when

inhaled, and many cases of death from this

cause have been reported. Coal gas contains a

much smaller percentage of carbonic oxide, and,
on this account, is less dangerous in case of an

accidental leak. Considering the large number of

consumers of water gas, however, the number of

accidents has been so few that the danger would
seem to be very slight. Water gas is also quite

inodorous and without the characteristic smell of

coal gas. A leak occurring in a building is thus

likely to escape detection until a dangerous quau-
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tity has escaped. To remedy this fault it has

been proposed to add a minute trace of mercap-
tan—a sulphur compound of an extremely offen-

sive odor— to the gas. While this would not

injure its illurainatiug qualities in any way, and

would be perfectly inoffensive after being burnt,

it would make its presence at once manifest in

case of any accidental escape of the gas, and lead

to the prompt repair of the pipes.

In Massachusetts the amount of carbonic oxide

in illuminating gas is forbidden l)y law to exceed

a certain per cent.
; consequently the use of water

gas in the State is very limited. In most States,

however, there is no restriction upon its composi-

tion, and the only reason that water gas has not

come into almost universal use is probably due to

the small diffei^ence between the cost of its pro-

duction and that of gas distilled from coal in the

old-fashioned way.

[Original In PopuLAK Soiehce News.]

STUDIES IN PLANT BIOLOGY.
BY PROF. JAMES H. STOLLER.

V.

THE SCOTCH PINE.

The plants to which special reference has been

made in these studies, thus far, are members of

groups which together constitute the primary di-

vision Cryptogamia. The early botanists, observ-

ing that of the common plants some bear flowers,

giving rise to seeds, while others are destitute of

flowers, reproducing themselves through spores,

naturally divided the plant world into two great

groups corresponding to these dift'ei-ences. Lin-

naeas, the father of botany as a formal science, in

the system of classification which he presented in

1737 adopted the names Cryptogamia and Phmnero-

gamia to designate these primary groups. But

modern botanists recognize that the plant king-

dom is not thus divided in Nature into two dis-

tinct groups. There is no sharp line of demarca-

tion between the highest spore-bearing plants and

the lowest seed-producing plants. Here as every-

where in Nature there is gradation, and the one

series merges into the other. We shall present

below the facts upon which this conclusion rests.

Our present study relates to the first great class

of the Phcenerogamia, namely, the Gymnosperms.

As a type-form of the class we cite one of the

pines, Finns sylvestris, known commonly as the

Scotch pine. Other gymnospermous plants are

the flrs, cedars, cypresses, larches, yews, etc.,

commonly spoken of as evergreen trees. The

Scotch pine is a tree of moderate size, possessing

a central main trunk and a crown of several large

and many small branches. The bark is rough,

due to the scaling off of the outer layers, and is

of a reddish brown color. The leaves are needle-

shaped, and are arranged in pairs, each pair being

attached to a short side branch. The leaves and

the bark of the young branches are sticky to the

touch, due to the presence of resin—a secreted

product characteristic of the order of cone-bearing

plants.
When we speak of a gymnospermous plant as a

flowering plant, we use the term flower in its bo-

tanical sense, as an organ destined to produce the

seed. In the Scotch pine the flowers are in the

form of cones, and each plant bears cones of two

kinds. In early summer there may be seen on the

lower parts of the youngest shoots clusters of

perhaps twenty or thirty cones of small size. If

the small scale-leaves which make up the cone

structure be examined, they will be found to bear

on the lower surface two minute sacs. These are

pollen sacs, containing the pollen, or male repro-

ductive cells. Hence these small clustered cones

are the staminate flowers of the plant. The other

cones are larger, and are borne singly at the ends

of the small branches. Each is made up of a

number of greatly thickened scale-leaves, ar-

ranged in rows about a central axis. Each of

these scales is found to bear, at the proper season

of the year, on the inside near its base two small

sacs, which are ovules. Thus these cones are

pistillate flowers. When the ripened pollen sacs

open and shed their pollen, the scales of the pis-

tillate cone separate and allow the pollen to fall

upon the ovules. Some of the pollen cells then

give oft" a delicate sprout, the pollen tube, which
enters the ovule through a minute opening in its

surface, the micropyle, and thus the fertilization

of the embryo vesicle of the ovule is effected.

Development of the ovule then takes place until

at last it has become a seed.

It is characteristic of the Gymnosperms that

their flowers, as we have seen in the Scotch pine,

are of very simple structure. The ovules of the

female flower are not enclosed in a protective

case, or ovary, as in the higher class of flowering

plants. It is this feature that gives the name

Gymnosperm (naked seed) to the class. Moreover,
the flowers do not possess showy or nectar-bear-

ing parts, but consist simply of leaves modified in

form and size, upon which are developed the spe-
cial sexual parts.

Let us now endeavor to see clearly the essential

identity between the highest grade of flowerless

plants and the lowest grades of flower-bearing,

seed-pi-oducing plants. In the last paper we
learned that the fern plant produces spores which

upon germination give rise to the prothallus, or

asexual generation of the plant, which develops
the reproductive cells. Now there is a class of

cryptogamous plants, including the not uncom-
mon aquatic plants called quillworts, which pro-
duce not one but two kinds of spores, called mi-

crospores and macrospores. The microspores,
when they germinate, give rise to a prothallus
which produces the male reproductive cells

;
and

the macrospores grow into a prothallus which

develops female cells. The two kinds of sexual

cells come into unison, ^— connection being ef-

fected, as in the ferns, by the swimming action

of the male cell,
—and a germ cell is produced,

from which a new asexual plant is derived.

Now in the flowering plants there are produced
parts which correspond to these in the highest

non-flowering plants. The familiar pollen grains
are the homologs, or physiological equivalents, of

the microspores ;
and the embryo sacs which are

present in the ovules correspond to the macro-

spores. The one-celled pollen grains, in the case

of some of the lowest phaenerogams, develop into

a several-celled stage which is the homolog of the

prothallus formed by the microspore of the high-
est cryptogams. Similarly the embryo sac pro-
duces the endosperm, which is the equivalent of

the prothallus developed from the macrospore.

Finally, the pollen tube which grows out from
the pollen prothallus in these plants, and the

germinal vesicles which form within the embryo
sac, are the sexual cells of the flowering plant,

corresponding to the antherozoids and the oospores
of the prothalli of the cryptog.amic plant.
Thus it is that the only important difference

between the two groups is that in the cryptogams
the spores produced by the asexual generation of

the plant become separated from it before devel-

oping into prothalli, while in the phajnerogamous
plants only the microspores (pollen grains) be-

come separated, the macrospores (embryo sac)

developing a prothallus (endosperm) while in

connection with the plant which bore it.

The close connection between the two groups
thus rendered evident by a study of their repro-
ductive organs, is borne out by a comparison be-

tween them in regard to the kinds of tissues, or

cell-groups, which enter into their composition.
For instance, if we compare the leaf of a fern with

that of any common flowering plant, as the but-

tercup, we find thiit while the two difter greatly
in general form, they are yet very similar in tissue

structure. In both there are present an epidermae,
a parenchymous, and a vascular tissue. In both

there are present in the leaves small openings,
called stomata, which afford communication be-

tween the outer air and the interior of the leaf.

In both the framework of the leaf consists of

fibro-vascular bundles which extend into the

branches and thence into the main axis down to

the roots, thus affording an interchange of gases
and fluids between the leaves and the roots.

Union College, Schenectady, N. Y.

[Original In POPULAR SCIENCE NEWS.]

POTATO CULTURE.
An important contribution to agriculture has

been recently brought out in France by M. Aime
Girard. Although it concerns experiments and
results obtained in France only, as yet, the facts

and conclusions are of so very general character

that they doubtless apply to all countries,
—pota-

toes surely have no nationality !
—and must be of

great interest for American farmers. The aim of

M. Aime Girard, in his Becherches sur la Culture

de la Pomme de Terre Industrielle et Fourragere,

(Paris, Gauthier-Villars, 8 francs), is to show that

potato culture, as it stands at present in France,
can be largely perfected, so as to yield the largest

crops possible. Potato culture in France occupies
the fourth place in agriculture

—wheat, fodder, and

the vine coming before. It extends over 1,454,794

h,ectares,{i\\e. hectare is about two and a half acres),

and represents .350,000,000 francs,—a very misera-

ble state of affairs, since the hectare yields only
260 francs benefit (§53.00). This is due to the

fact that the ci'ops are small. While England ob-

tains 15,000 kilogr.ams of potatoes to the hectare,

Belgium 12,000 or 13,000, and Germany 9,000 or

10,000, and sometimes 20,000 or 30,000, France has

only a little over 7,000 kilograms. Such being
the condition of att'airs, M. Girard has been work-

ing for some five or six years in order to ascertain

whether better crops cannot be obtained
;
and the

result is that the thing is quite feasible, if certain

conditions which he .advises to observe are strictly

kept. The fact that new methods of culture are

apt to yield better results, may be as true in

America as in France, and therefore some words

may be said concerning the methods.

The basis of the new method consists in some

facts concerning the physiology of the potato and

of its growth. For, while it certainly is always
better to secure the best stock or variety among
the numerous existing ones, the excellence of the

stock has nothing to do here : the results are the

same for all varieties, mutatis mutandis, of course,

and keeping an account of their peculiarities,

preferences, etc. Studying the growth of the

potatoes, M. Girard ascertains that this growth
and increase in weight goes on as long as there

remains a single green leaf on the plant, and that

the same is true of the production of starch in the

tubers. And there is an important relationship

between leaves and tubers : the more abundant

the leaves are, the more abundant is the produc-
tion of starch. Starch originates indirectly in the •

leaves; the sacch.arose of the leaves goes to the

l)Otatoes and then becomes starch. It would re-
,

quire too much space to go into the details of
j
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M. Girard's various experiments in the study of

growtli, etc., and, in fact, for practical purposes,

tlie practical advice is certainly the most useful

part of his work. So I atjstract his advice to

those wlio are interested in the matter and are

foi-tunate enough to have a potato-field of their

own.

First of all, it seems that the nature of the soil

is of small importance. Potatoes generally thrive

in all sorts of soil, unless exceptionally bad, or

exceptionally poor as concerns some chemical

constituents— such as phosphoric acid, potash,

and nitrogen. But the physical condition of the

soil is important ;
it should not be too heavy. As

everyone knows, potatoes yield a large number of

radicals, and these cannot develop unless the soil

is light and permeable. So a good ploughing is

necessary
—not a slight, superficial one, as is often

the custom of French peasants, but a deep one of

some thirty or forty centimeters (twelve or fifteen

inches). Manure is more or less necessary, ac-

cording to the chemical composition of the soil,

and on an average it will be well to use the fol-

lowing manure :

Superphosphate 62 parts

Sulphate of potash 23 "

Nitrate of sodium 15 "

Of this mixture one must use from 500 to 800

kilograms per hectare, more or less according to

cases. A very common error consists in choosing
for planting, tubers either very large or generally

very small. This practice must be abandoned,
and care must be taken to select average-sized
tubers yielded by strong plants. Another com-

mon practice consists in cutting up the tubers,

and to make of one, four or five. This must never

be done, as the crop is always inferior in amount.

Whole tubers must always be used; it is more

profitable.

'J'he time of year for planting is between March
15 and April 15

;
not later ; earlier is useless. The

planting must be quite regular, and the distauce

between successive files, or rows, has much im-

portance. The parallel rows should be sixty centi-

meters (two feet) apart, and in each row the tubers

should lie planted fifty centimeters apart. These dis-

tances are'reasonable
;

if diminished or increased,

inferior results follow. In France it seems there

is a tendency to plant at too large distances apart.

Good care must be taken to weed as usual, to

build the little mounds everyone is acquainted

with, and if the blight comes one must be ready
for it. A good remedy consists in :

Water 100 liters

Sulphate of copper 3 kilograms
Lime 3 "

Use 1,700 or 1,800 liters per hectare. Never un-

earth the potatoes so long as a single green leaf

remains on the stalk. A single leaf is enough to

keep the tubers increasing in weight, and it is

useless to prevent them from doing so. But as

soon as the leaves have all withered, the time has

come for the harvest; it is useless to keep the

tubers any longer in the earth.

Such are the advices given by M. Girard, and
the persons who have followed them have seen

their crops become double and even treble what

tliey used to be with the ordinary routine process.
Numerous amusing instances of the real import
of every particular have been yielded by the pro-

ceedings of some cultivators, who, while follow-

ing M. Girard in some points, have deemed it bet-

ter to follow their own ideas on others. The
result has always been immediately apparent,

consisting in a serious falling otf of the crop,

when, for instance, neglecting the directions as

to distances, or preferring halves or quarters of

potatoes to whole ones for planting. It must be

added that M. Girard's advices are not based on

experiments only, but that they have been fol-

lowed in many parts of France, in the field, and

not in mere experiment stations, and that they
are all the result of a careful investigation.

Farmers in all parts of the world can profit by
them. 11. DE V.

Paris, France.
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THE GIANT SLOTHS OF THE PAST.

BY KATHARINE B. CLATPOLE.

PART 11.

While the South American megatherium and

mylodon received their names from two of Eu-

rope's most eminent anatomists, it was a distin-

guished politician, no other than Thomas Jeffer-

son, twice President of the United States, who
stood sponsor for the first of the ancient ground-
sloths found in this country. At the time of the

discovery of the gigantic half-fossil bones in a

cave in Oreenbriar County, West Virginia, .Teffer-

son was President of the Philosophical Associa-

tion founded at I'hiladelphia by his friend, Benja-
min Franklin. To him, therefore, were sent a few

of the bones, among which three enormous claws

were so conspicuous that he at first sight regarded
the animal as "

appt^aring to be of the tiger, lion,

and panther species." Later, however, he an-

nounced only "the discovery of certain bones of a

quadruped of the clawed kind," suggesting for

the remains a name compounded of two Greek

words—megalas, large, and onyx, a claw. So suit-

able was this designation considered that it was
afterwards adopted by Dr. Wistar in his account

of the bones
;
and when later they were de-

scribed by Dr. Harlan, he also retained the name,

adding to it Jeffersonii to commemorate the il-

lustrious man to whom the happy appellation was
due.

Remains of the Megalonyx Jeffersonii have come
to light but slowly, and, until recently, in too

fragmentary a condition to build up a skeleton

therefrom. In December, 1890, however, at least

a third of the required number of bones were dis-

covered in excellent condition in Holmes County,

Oliio, in a swamp to the northeast of Millersburg.

Excavation, suspended by the oncoming of win-

ter, may yet disclose more of this great animal

and some fortunate museum become the owner of

its complete skeleton. Meanwhile the discovery
itself is of special significance, not only in the his-

tory of the megalonyx but of the whole family to

which it belongs. Megalonyx Jeffersonii, not

hitherto fouud north of the Ohio excepting on the

Atlantic coast, is now known to have extended its

wanderings at least one hundred miles further

northward in the valleys of the Ohio, and no little

light is thrown on the question of the length of

time that has elapsed since these huge edentates

were denizens of North America.

The swamp, formerly one of those glacial

lakes with which the front of the ice-sheet

abounded, consists of peat to the depth of from

five to ten feet overlaying a bed of marl formed

by the deposition of silt from the glacier water.

In its uppermost layer only, this marl contains a

multitude of snail shells, showing that it was not

till the ice-tongue had retreated to return no

more, and ice-cold water had ceased to enter the

lake that the water-mollusks appeared upon the

scene. With them came water-plants such as are

to be found in the Ohio swamps today, and an-

imals that had been driven southwards by the ice,

began slowly to return. Summers of exceptional
warmth would even tempt hither some strange
beasts from farther south. Among them, doubt-

less, were the megalonyx whose remains were

fouud near Millerslpurg, between a tongue of

gravelly drift that projects into the swamp and a

small island of the same material. As its hind-

quarters were farthest from land the animal seems

to have been swimming from one point to the

other and, in attempting to land in the weedy
shallows, to have been held fast by the shell-

marl on which its bones were lying. The time

of its death must thus have been after the final

retreat of the ice had allowed the return of the

snails whose shells abound in the upper layer of

the marl. It must also have been long enough
ago for the water-plants to form a peaty mass of

five feet thickness above the bones. For this

a space of six to seven thousand years will suf-

fice. This discovery in Ohio, therefore, makes the

megalonyx and his congeners, the megatherium
and mylodon, creatures of yesterday, counted by
geologic time. Contemporaneous with the mas-

todon they were, in this western world, among
the foes of primitive man and that even after

civilization had begun to dawn in the far west, on

the rich plains of the Nile.

The western world was the home of the gigan-
tic extinct edentates as it is now that of their

modern representatives, but although half fossil

remains of the former are found from time to time

in North America, the Southern continent must
be considered to have been their favorite habitat.

This fact was fully demonstiated by Charles

Darwin when, as a youth, he visited Patagonia
and Buenos Ayres, as naturalist to the expedition
of the Beagle. Excited by the accidental dis-

covery of some fossil bones of a gigantic edentate

he prosecuted a most diligent and intelligent
search for more. Often did he spend whole

nights in the work of resurrection, but more often

he was compelled to return to the ship after only
a few hours labor, breaking off in despau- the

projecting extremity of some huge, partly exca-

vated bone. The occurrence of these enormous
bones was indicated to him in various ways, some-

times in local names such as " the stream of the

animal,"
" the hill of the giant." At other times

a clue was given in traditions that ascribed to

certain rivers the marvellous property of chang-

ing small bones into large, and to certain bones

the power of growing after death. By one means
and another he became impressed with the ex-

traordinary number of the remains buried in the

grand estuary deposits that foi-m the Pampas,

coming to the belief that the whole area is one

wide sepulchre of extinct, gigantic quadrupeds.
In the north of Patagonia he actually excavated

such a catacomb, finding in a space of about two
hundred square yards, the remains of nine extinct

giants, six of which belonged to the family of

edentates.

The wonderful resemblance borne by these co-

lossal edentates to the sloths and armadillos still

inhabiting South America arrested the attention

of the young naturalist and turned his thoughts
to questions regarding the appearance of organic

beings on our earth and their disappearance from
it. It was indeed the vivid impression made on

his mind by excavating these fossil edentates with

his own hands that formed one of the chief start-

ing points for his speculations on the origin of

species. These giant sloths have, therefore, apart
from their intrinsic interest, a value that is almost

sacred in every department of thought, being con-

nected with one of the broadest generalizatious
that the world has ever known.
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Inquirer.—The birds found dead beneath tele-

graph wires were probably killed by flying against
them. The current used for telegraphic purposes
is not strong enough to injure a bird alighting
upon the wires.

B. O. F., Atlanta.—What is the best form of

battery to use on an open circuit where it will

only be called into action occasionally, as for

ringing an electric bell ; and also for a closed cir-

cuit where the current is constantly passing?
Answer.—For an open circuit use a LeClanche, or

some improved form of chloride of ammonium
battery. For a closed circuit some form of the
Daniels or the gravity battery is the best and
cheapest. Batteries used on closed circuits should
be carefully looked after and kept clean to give
satisfactory results.

i*>

LITERARY XOTES.

Practical Work in Organic Chemistry, by Fred'k
Wm. Streatfeild, F. I. C. E. & F. N. Spon, Xew
York. Price, .$1.25.

The mechanical and practical work needed in

the study of the organic chemical compounds is

difBcult, and entirely different from that required
in the manipulation of inorganic substances. This
work gives full and clear directions for fractional

distillation, determination of melting and boiling-
points, purification of chemicals, and many other

processes which the beginner in organic chemistry
finds particularly new and difficult. As far as we
know, this is the only work of its kind ever pub-
lished, and it will be of great service to every stu
dent of the important class of hydrocarbon com-
pounds.

Elements of Civil Government. 12mo., cloth, 218

pages. Price for introduction, 60 cents. Amer-
ican Book Company, New York, Cincinnati, and
Chicago, publishers.

Here is a book, simple, lucid in style, direct in

statement, and based on correct pedagogical prin-
ciples. It is compact rather than discursive, and
from first to last proceeds from the known to the
unknown. The pupil is lead from his home to the
State in which he lives, and an intelligent view of
all the intermediate governmental units are pre-
sented in turn. Finally the government of the
United States is taken up, and here the nature of
the constitution, the several departments of civil

government and the functions of each are clearly
and simply set forth. Peterman's Civil Govern-
ment is simple enough to be understood by pupils
reading the Fourth Reader, and is sufficiently
philosophical and orderly in its discussions to

form the basis of more advanced study in higher
institutions of learning.

Messrs. Funk & Wagnalls, of Xew York, an-
nounce the near completion of their Neiu Standard
Dictionary of the English Language, which will

embody many new principles in lexicography. It

will contain nearly 2,200 pages, and over 4,000
illustrations made especially for this work, with
200,000 words, or 70,000 more words than in any
other single volume dictionary. A statt" of over
one hundred editors, including some of the most
eminent scholars in the world, has been at work
upon this new dictionary for many months, and
every possible effort has been made to make it the
" Standard " in fact as well as in name. The plan
and style of the work has met with the approval
of the most eminent lexicographers, both in this

country and abroad
;
and when finished it will be

indispensable to every complete library. It will
be published at the moderate price of $12.00 when
issued, and $7.00 to advance subscribers. The
publishers will be happy to send a descriptive
circular and sample pages free upon application.

Pamphlets, etc., received : Reports on the Total

Eclipse of the Sun of December 21 and 22, 1889,
and the Total Eclipse of the Moon of July 22, 1888,
vxith a Catalogue of the Observatory Library, pub-
lished by the Lick Observatory, Mt. Hamilton,
California

; Hints on Summer Living, published by
Fowler & Wells Co., New York, (25 cents) ; The
Purification of Water by Metallic Iron, by Henry
Leflmann, Ph. D.

; The Non-Alcoholic treatment
of Pneumonia, by Willis Cummings, M. D., Bridge-
port, Conn.

; and the Report of the New York State

Analyst of Drugs, by Willis G. Tucker, M. D.

flTediciRe and pharmaetj.

[Original In Popular Science News.]

HYSTERIA AND ITS ALLIES—GHOSTS AND
SUPERSTITIONS.

BY M. J. GORTON.

Excited nerves are one of the most annoying
and most productive agencies for the breeding of

unnecessary misery in the world. Most of us,

probably, have had periods when vitality is at its

ebb, and found a load on our shoulders which

weighed upon both mind and spirits, with a sense

of worry, a horror of other people's meddling, a

feeling of self-mistrust, or the doom of some great
evil upon our horizon. We conjure up visions of

long-forgotten blunders, and dwell upon them
until they grow from mole-hills into mountains

;

then the mistakes of yesterday,—the sentences

said or left unsaid, the deeds done or left undone,—and there must be explanations and reversions

immediately. Fortunately, with the bright cheer-

fulness of the sunshine, with the busy activitj' of

the occupied life, comes the calming memory that

we are morbid, possibly dyspeptic; that for a

short period our nerves have been painfully ex-

cited, and, the predisposing cause being removed,
the normal condition again prevails, and we are at

peace. But there are people so constituted that

their entire lives are passed in this febrile condi-

tion ;
and such a condition of mind may be classed

as one of the misfortunes of life. It breaks up all

the peace of domestic life, and jvrecks the happi-
ness and fortunes of many. Very trying such

people are
; they are not at peace themselves, and

they are pre-determined not to let others enjoy

any quiet which they have the power to destroy.
TTiese spells of morbid fancies and unhid de-

pressions visit men and women alike, so far as we
can judge; but in all literatures and times past,

when it comes to pure, unreasoning worrying,
active suffering, selfish teasing, women have been

given the preeminence. Not that all women, or

any considerable number of women, suft'er in this

manner, but a certain hysterical temperament is

subject to such fits. Considering the predisposing

causes, it would seem that the controlling power,
which could check such a state in its earlier stages,

at least, is more at fault than the active agent.
A yielding and uxorious husband is commonly

the foil for breeding this sort of tyranny. Tlie

nervous fancies should be controlled, and, when

beyond the patient's power, to have someone who
should be master, but is not, allows the disorders

to grow to undue proportions. As an instance.

Queen Constance, who, by her great griefs, and

without controlling power of any kind, became

heroic in her selfish agony, has made herself the

type of this form of hysteria. Self was the center

of all her waitings, not Arthur's unhappiness.
It is to nerves so painfully excited and imagina-

tion so diseased that the outgrowth of ghosts and

superstitious visitations is, undoubtedly, often

due. In this state of mind, and after some severe

nervous shock,—as the loss of some near friend,—
the latent ideas entertained by the individual as

to spiritual agencies, ghosts, and visions have

much to do with such phenomena. To a believer

in ghosts, any apparition, sound, or startling co-

incidence will be accredited with a supernatural

origin in the mind of the observer, and he usually

accepts the data as a fact, and makes no inquiries

which might enlighten him on the purely natural

cause for the phenomenon.
Tliere was an instance which seemed to be at-

tested by so many persons that it was difficult to

believe so many could be subject to a delusion in

the matter. An artist was sketching on one of

the bold promontories of the many fantastically

shaped mounds in southeastern Kansas, and late

in the evening descended to the valley to find sev-

eral families in a state of nervous excitement,
each person testifying to the warning given by
the appearance of a ghost. It appeared and dis-

appeared above the outline of the ridge of the

high mound where the artist had been working
for hours. A great billowy object, resembling the

distended skirts of a woman, had been seen to' rise

above the horizon, and then to sink down and dis-

appear, only to show itself at some other point,—now higher up nearer the summit of the mound,
and then away down the side. The fact that the

object sank down clear out of sight and then re-

appeared, only caused the greater excitement. It

was thought to be the ghost of an early settler,

who had been murdered during the border troub-

les of the early settling of the State; and, as her

grave was on the highest point on tlie mound, it

was prophesied that she had visited the scene of

her earthly suffering to give warning to those

now living near the site of some pending disaster.

Under the conditions, excitement ran high; and
it was noticeable that most of those present were

prepared to be deceived, and more than one was

vibrating in nervous tremors, and occupied the

time in relating stories of second sight, goblins,
and ghosts. One of the company, the unmarried
sister of the hostess, who was quite ill, had an

attack of hysteria, and the prolonged shrieks

sounded lugubrious and added to the predisposi-
tion to expect something horrible. Tlie house
stilled down, however, and when the cheerful

sunshine of a brilliant July day awakened all to a

state of healthy, happy activity, it seemed quite

improbable that anytliing supernatural would
show itself. But the early breeze, which usually

begins to blow soon after sunrise and increases in

intensity as the day grows warmer, seemed to stir

the ghost from its haunts. Peter, the ploughman,
who, after breakfast, had gone happily to his

work, forgetful of the tremors of yesterday, came
to the house with a blanched face, bringing his

team, protesting against being in the field when
"that thar ghost war on the rise." The poor
liysterical patient was again in agony, and the

artist, finding no one else ecjual to the task of

investigation, started for the mound. Her white
canvass umbrella, which had been staked on the

top of the bluff" for some days, had escaped its

fastenings, but was held by the cord tied at the

outer edge and secured to a stake to steady it in

tlie high winds. It had been swept to and fro by
the breeze, and its gyrations could be seen from
the valley. So the ghost was laid, but not the

hysteria.

In the mining regions of Missouri there was at

one time an epidemic of fits, originating in a reli-

gious excitement where many converts were vio-

lently agitated, and, after hours of violent excita-

tion, became stiff and stark, lying in a trance

state. The report grew that a certain large oak

tree, standing at the fountain-head of Roaring
River, was burning, although no fiame was to be

seen, but great columns of smoke ascended from
the green boughs during certain hours of the day.
Soon many invalids were attracted, and, as there

was no visible cause for fire, great wonder fell

upon them. And the excitement grew and the

frenzy prevailed until one bold investigator
climbed to the topmost branch. The enigma
was solved. Innumerable myriads of gnats were

swarming, and, as they disported tliemselves in

the sunshine, the great spirals and clouds of

smoke, black and rushing, seemed to issue from
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the tree. The great emotional wave, however,
had its full tide.

Of the many indefinite distresses to which hu-

man nature is subject, there is none more real

than that aroused by unexplained natural phe-
nomena and the consequent fright. The result

is known by many names : nerves, spleen, va-

pors, megrims, ennui, and last and most expres-
sive name, because always applicable,

—
hysteria.

[The Hospital.]

PKESCRIFnONS AND THEIR OWNERS.

All classes of physicians have long felt that

the honor and glory of consulting practice had its

drawbacks, and that one of those drawbacks was
the giving of prescriptions over which no profes-
sional control was retained. In the case of the

older consultants, whose fee ranges from two

guineas upwards for each consultation, and who
can always command full consulting rooms, this

is a matter of comparatively small importance;
but the question assumes a very different com-

plexion when the family physician receives the

small fee of five shillings for a professional visit,

and gives up to the patient for his unrestrained

use a prescription which may run for a week, a

month, a year, or a lifetime. It is hardly surpris-

ing that under these circumstances some I'ather

sliarp notes of alarm should have been sounded in

the professional journals, nor is it very strange
that those notes of alarm should have been fol-

lowed by suggestions indicative rather of fear

than of wisdom. One family physician proposes
to claim an absolute medical proprietorship in

prescriptions.
'• My prescriptions are mine," says

he,
" and I mean to stick to them."' He has been

driven to this bold attitude of self-defence by the

discovery that one of his lady patients lent a par-

ticular prescription of his to eight ladies, and so,

as he puts it, practically*robbed him of eight fees.

Another family physician becomes quite Jesuiti-

cally hair-splitting in his attempt to deal with the

difHcult and complicated question.
" My own

opinion," he says, "is, and always has been, that

the prescription does not legally belong to any of

the parties concerned, but should be destroyed
after it has fulfilled its mission." The idea of a

prescription "fulfilling its mission," is distinctly

poetical and original. This gentleman continues :

" We pay for a railway ticket and it is taken from

us on completing the journey. The prescription

is nothing more than a convenient missive "—
missive is good— "between doctor and chemist,
and probably would not be entrusted to the pa-

tient if we had any more convenient way of

communicating our order. We do not address the

prescription to the patient ;
we advise the chemist

how he has to compound a certain number of

ingredients for the patient, and this being done,

the prescription should be destroyed or returned

to the author."

Now all this is exceedingly interesting and in-

structive to the student of psychology, as that

science asserts itself in the medical mind. It

shows how the "natural man" still exercises a

dominating influence over the professionally dif-

ferentiated specialist. The first doctor stands

forth with all the truculence of a medical Dick

Turpin, and insists that his prescriptions shall be

returned to him on pain of— we know not what.

The second glides into the subject with insinuat-

ing logic, and shows how proper and natural it

is that the doctor, who is the " author " of a

prescription, shall retain all the powers of copy-

right in his own work. It is a pity that patients

do not occasionally read professional journals.

The discussion would have been greatly improved,
from the point of general edification, if one or

two patients had added their contribotions. Ar-

guments are mostly inconclusive which discuss

one side of the question.
It seems to us that the interest of patients and

doctor are not opposed to each other in this mat-

ter, but are identical. On the one hand, those

doctors who wish both "to ear th(^ir cake and
have it," make a mistake; anl on the other,
those patients who use a presciip'ion for a longer
time than it is ordered to be used, or give it to

their friends, make a still greater mistake. As a

matter of fact, where proper relations subsist

between doctor and patient, it is probable that

very little injustice is done to the former. One

thing seems to be quite certain, and that is, that

the doctor who gives a prescription to his patient
cannot both give and keep it. All he can do is to

instruct the sick person how long to take the

medicine prescribed. If the latter continues to

take it longer, he is exceedingly foolish. No
honorable doctor ever thinks of limiting the time

during which a prescription may be used merely
for the sake of getting an additional consultation

fee out of his patient. Any patient who has good
reason to believe that his doctor is keeping liim an

unnecessary length of time on his visiting or con-

sulting list ought to seek another doctor iit once
;

and any doctor who asks his patient to return to

his consulting room when there is no necessitj'
for further consultation, is a deliberate cheat, and
deserves all the qpntempt and obloquy which can

be poured upon him. The physician, including,
of course, every member of the profession, oc-

cupies a position of peculiar delicacy towards his

patient. The patient is ignorant, the physician
has knowledge; the patient is fearful, the phy-
sician has the confidence of experience. What
kind of a doctor is he then who takes advantage
of his patient's trustfulness to worry his mind
with fear, and to extract from his pocket un-

necessary fees? He is a scoundrel.

But on the other hand, whilst physicians must
be as honorable as Caesar's wife, because their

position is one of such unlimited freedom, pa-
tients must not forget that he who dispenses
honor and justice with his prescriptions, is en-

titled to honor and justice in return. Wise men
and women clients will use a remedy for the

exact period for which it has been prescribed. If

thej' use it a very little longer the reasonable phy-
sician will not object; and they will probably
not do themselves any great harm. But they
should remember that in using a prescription

longer than the specified time, there is always a

possibility of their doing a serious injury to tlieir

own health ;
and this injury to their health is an

injury and injustice to the physician ; not, be it

noted, in the mere loss of one or two paltry fees,

but in the wound it may inflict upon his reputa-
tion and his feelings in that his misused prescrip-
tion has been been a source of injury rather than

of benefit to his patient.

Should patients ever give medical prescriptions
to other persons? As a rule, certainly not. They
may do untold injurj' by such acts. This is not

said to frighten them ; it is plainly and simply
true. Modern remedies are of such a kind that

they ought only to be handled by experts. The

subject is of much importance, and. space forbids

us to expound the patient's aspect of the case as

fully as it demands. But this is to be insisted

upon, that if a high sense of duty, compels the

doctor to shrink with disgust from taking the

least advantage of his patient, the very same
sense of duty should compel the patient to make

it a matter of conscience to avoid doing any Uiiid

of injury to the doctor.

[Chambers's Journal.]

JEWELS AS MEDICINES.

Although popularly supposed to be itself a

deadly poison, the diamond has from remote ages
been credited with the power of protecting tlie

wearer from the evil ettects of other jjoisons, a

reputation which it retained until compiiratively
recent times. According to Pliny, it also keeps
ofl' insanity. Amber, too, was supposed to pos-
sess the latter virtue. Besides the diamond, sev-

eral other stones were supposed to possess medi-

cinal virtues.

The ruby was considered good for derange-
ments of the liver as well as for bad eyes.

The sapphire and emerald were also credited

with properties which rendered them capable of

influencing ophthalmic disorders, and there is a

superstitious belief that serpe"nts are blinded by

looking at the latter stone.

The turquoise, although not credited with either

remedial or protective properties so far as disease

was concerned, was nevertheless regarded as a

liind of sympathetic indicator, the intensity of its

color being supposed to fluctuate witli the health

of the weaier. The latter, moreover, by virtue of

the stone he carried, could, it was said, fall from

any height with impunity. The Marquis ot

Vilena"s fool, however, was somewhat nearer the

truth when he reversed the popular superstition

in his assertion that the wearer of a turquoise

might fall fiom the top of a high tower and be

dashed to pieces w ithout breaking the stone.

The opal was looked upon as a thunder stone,

and although many women now appear to have a

strong superstitious prejudice against wearing

one, it was in bygone days held in the highest

estimation, for it was supposed to combine the

virtues of several other gems.
-

On the other hand, the onyx—so named on

account of its resemblance to the color of the

finger-nails
—could scarcely have been a nice stone

to wear; for, according to mediicval superstition,

it rendered one particularly susceptible to annoy-
ance from nightmares and demons.

Temperance advocates, if they have any legard
for the beliefs of the Greeks and Romans, might

seriously consider the advisability of distributing

amethysts among drunkards, for it was supposed
that these stones jjrevented intoxication.

Coral was maiie use of by the Romans as a pio-

tection against the evil eye, and jjopular supersti-

tion has credited the topaz with the power of

depriving boiling water ot its heat.

Perhaps the most wonderful properties, how-

ever, were ascribed to the chimerical stones which

many creatures were supposed to carry in their

heads. Most of our readers have no doubt heard

of the precious jewel which the toad carries in his

brain-box, and so-called toad-stones, which were

in reality the teeth of fossil fish, were formerly

worn in finger rings as a protection against

poisons.
It was thought that the best stones were those

voluntarily ejected by the living toads
;
but as the

latter were not addicted to fi-eely giving up their

treasures in that way, it was necessary to procure

the coveted articles by other means, and the rec-

ognized method was to decapitate the hapless

batrachian at the instant he swallows his breath.

The feat naturally demanded considerable celerity,

such as could only be acquired by constant prac-

tice; and it is not unreasonable, therefore, to

assume that although the endeavors to gain pos-
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session of the jewels were perhaps numerous,

they must invariably have been unsatisfactory,

especially to the toads.

The eagle stone was considered an excellent

thing to wear during pregnancy, and the swallow-

carried in its stomach stones of great medicinal

value.

The brain of the tortoise was supposed to con-

tain a wonderful stone, which was efficacious in

extinguisliing fire, and when placed under the

tongue, would produce prophetic inspiration.

Another stone possessing the latter property was

to be found in the eye of the hyena.
The head of the cat, however, was thought to

contain what would undoubtedly have been the

most wonderful and most desirable treasure of

all, could it have only had a real instead of an

imaginary existence, for that man who was so

fortunate as to possess this precious stone would

have all his wishes granted.

[Specially Compiled for Populab Sciekce News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by maurice u. clarke, m. d.

Care of the Eyes During School Life.—
] . ITie liffhting of the work.—So long as languages
are taught with grammars and lexicons, exercises

to read and exercises to write; so long as mathe-

matical demonstrations and calculations have to

be traced out on slate and paper ;
so long as natu-

ral history furnishes objects for minute inspection,

to supplement text-booli studies
;

in a word, so

long as that part of education which is ol)tained

through scliool life demands the unremitting ap-

plication of the powers of vision, the paramount
(juestion in the location and planning of every
sciiool building should be, where and how can be

obtained the best possible light for every pupil?
But even where this requirement is met in the

building, and still more where it has ))een ignored,
there is need of constant supervision of the illu-

mination. The adjustment of shades, the arrange-
ment of seats for various exercises, or for exer-

cises at various times of day, the especial favoring
of those whose limits of endurance are compara-

tively narrow, the suspension of certain exercises,
or the resort to artificial illumination at dark hours

or on gloomy days, demand constant, watchful,

intelligent care.

2. The prevention or correction of faulty methods

of using the eyes.
—This includes the care of the

general position of the body ; the position of the

head and eyes and book, frequent relaxing of the

accommodation and convergence by looking oft"

from near work into distance; the arrangement
of hours to avoid the excessive coutinuance of any
one kind of effort

;
and care not to make great re-

quirements of the eyes during periods of general
exhaustion or lowered nutrition.

3. The use of glasses, including the recognition
and careful measurement of ametropia or hetero-

phoria, with their proper correction or treatment ;

and the study and management of cases of special

weakness of accommodation and convergence.
4. The adaptation of the size of print or other

objects looked at, to the visual power of the individ-

ual.—Remembering that the work attempted must
be strictly confined within those individual limits,

no matter how narrow they may be, it may be

well to note here that it lessens the brain effort of

application to have the retinal image large and

vivid, as well as distinct. It is this temptation to

render the task easier for the attention, tliough
harder for the accommodation and convergence,
that prompts children to hold the book or other

object excessively near. So it is important, es-

pecially for young children, to give a retinal

image much larger than is necessary for distinct

vision at the working distance. There is great

physiological reason for the large type of horn-

book and primer.
5. The care of the general nutrition and health.—

It should never be forgotten that the visual appa-
ratus is a part of the body, influencing and influ-

enced by all other parts, and suffering with them
from external injurious influences.

A consideration of these requirements that are

to be met shows that, in the matter of lighting,

the avoidance of vicious methods of using the

eyes, the selection of properly printed books, the

teaching the children to write letters and figures

of good size, and the recognition of the individual

limits of endurance, there is need of the constant

intelligent supervision of each individual school

and scholar.—Am. Lancet.

Pathology of Grief.—lliat severe mental

distress or fright sometimes produces physical

disease, and occasionally even death, is an admit-

ted fact, although the way in which it acts has

hitherto been but little studied. In order in some

measure to supply the deficiency in our knowl-

edge regarding this matter Dr. G. Bassi has re-

cently made a number of observations on animals

whicii apparently died in consequence of capture.

Birds, moles, and a dog which had succumbed to

conditions believed by Dr. Bassi to resemble those

known among human beings as acute nostalgia

and a "'broken heart" were examined post-

mortem. Generally there was hyperemia, some-

times associated with capillary hefnorrhages of

the abdominal organs, more especially of the

liver, also fatty and granular degeneration of

their elements, and sometimes bile was found in

the stomach, with or without a catarrhal condi-

tion. The clinical symptoms were at first those

of excitement, especially in the birds, these being
followed by depression and persistent anorexia.

The theory suggested by Dr. Bassi is that the

nervous disturbance interferes with the due nu-

trition of the tissues in such a way as to give rise

to the formation of toxic substances—probably

ptomaines—which tlien set up acute degeneration
of the parenchymatous elements similar to that

which occurs in consequence of the action of

certain poisonous substances, such, as phosphorus
or to that met with in some infectious diseases.

In support of this view, he points out that Schule

has found parenchymatous degeneration in per-

sons dead from acute delirium, and tliat Zenker

found hemorrhages in the pancreas in persons
who had died suddenly; he refers also to some

well-known facts concerning negroes in a state of

slavery, and to the occasional occurrence of jaun-
dice after fright. He hopes that these hints may
induce medical officers of prisons and others to

study both clinically and anatomically this by no

means uninteresting or unimportant subject.
—

GaillariPs Medical Journal.

Shedding Bones.—The following story is re-

lated by a correspondent of the Medical Standard :

The following case was reported to the East Ten-

nessee Medical Soeiety by Dr. Bell, of Parrotts-

ville. The patient is seventy-one years of age,

seemingly in perfect health, a well-preserved

woman of medium height, average weight, and

normal in every other respect. Twenty-one years

ago the exfoliation of bone began in her fingers,

and has during the succeeding years continued

until slie has twice shed ulna and radius, hu-

merus,' scapula and part of Inferior maxillary.

I'Tiis shedding occurs spontaneously without pain,

hiemorrhage, suppuration, inflammation, or in-

convenience. On one occasion when churning she

shed the radius. There is no deformity, supina-

tion, pronation, extension, flexion and circum-

flexion being perfect. The bones shed (about six

hundred pieces) were, on careful inspection by
the society, found to be entirely natural. She
has given about one hundred pieces of bone away
as souvenirs. Th(f woman is conscious of the

pending expulsion of a bone about ten minutes

before it takes place, and a perfect bone is always
left in its stead. The bone malies its way out,

always on the posterior side, and the wound heals

by first intention though at the " exit of the

bones " were numerous small .scars. Half of the

radius is expelled at one time, the articulation

being perfectly natural. There is no history of

scrofula, cancer, or other disease. She has lived

in the country, and has never been exposed to

chemicals nor ever been poisoned. She lias al-

ways been in comfortable circumstances and is

cheerful.

The Bacilli of Malaria.—Dr. Andreas has

recently publislied an interesting treatise on the

comparative number of the bacilli of malaria in

the ail- at different times of the day. His experi-

ments, which were conducted in the Observatory
of Moncalierl, and reported in the Medicinische

Neuigkeiten, were carried out by meaus of small

rubber ballons tilled with liydrogen. On to these

balloons he fastened a small box holding prepared

glass slides, which box he was able to open by
means of a cord, after the balloon haci reached

the desired height. Microscopical examination of

the slides showed that in the early hours of the

day the swarms of bacteria were close to the

ground and In large numbers ; later, at about 9

o'clock in the morning until about 3 in the after-

noon, they would rise until they reached a consid-

erable lieight, and from that time would again

gradually sink to the ground. The number of

bacilli in the air was almost exactly in proportion
to the rise of temperature, while in direct opposi-
tion to the amount of humidity in the atmosphere.
It is evident, therefoie, that the condensation of

the watery vapors in the air causes the falling of

the bacilli, and for this reason th", morning and

evening hours are the most dangerous in malarial

districts.

The Etiology of Acute Suppuration.—An
interesting review of Steinhaus's exhaustive work
on this subject closes with the following para-

graph, which is of surgical interest :

"That, so far as our present knowledge is to be

relied upon, we are justified in believing that sup-

puration in the living tissues Is the result of some

certain chemical action, which may be combined

w itli the presence of bacteria, or may be obtained

from pure chemical substances without the pres-

ence of micro-organisms."
Whether this is merely of theoretic interest or

not, and that practically in clinical work all sup-

puration Is due to microbes, is still a question un-

answered. It is of especial interest in regard to

cold abscesses, whose pathology is still unsettled.

Steinhaus also claims to have demonstrated that

the action of the same micro-organisms varies

greatly in different animals, thus explaining many
apparently contradictory experimental results.—
Boston Med. and Surg. Jour.

Influence of Food on Physical Character.
—Dr. Oliver Wendell Holmes is quoted as offering

the following sentiments regarding this topic:
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"Most assuredly I do believe that body and mind
are influenced by the kind of food habitually de-

pended upon. I am persuaded that a too exclu-

sively porcine diet gives a bristly character to the

beard and hair, which is borrowed from the ani-

mal whose tissues these stiff-bearded compatriots
of ours have too largely assimilated. I can never

stray among the village people of our windy
capes, without now and then coming upon a hu-

man being who looks as if^he had been split,

salted, and dried, like the fish which has built up
his arid organism. If the body is modified by the

food which nourishes it, the mind and character

very certainly will be modified by it also. We
know enough of their close connection to be sure

of that, without statistical observations to prove
it."

The Treatment of Burns.—In the Friedrich-

shain Hospital, in Berlin, the following is the

method of treatment of burns employed by Dr.

Bardeleben :

The burned surface is first carefully washed

with a two or three per cent, solution of carbolic

acid or a three per mille solution of salicylic acid.

The blisters are then opened, and the entire sur-

face covered with subnitrate of bismuth finely

powdered, and over this a layer of cotton wool.

This dressing is to be renewed as soon as it be-

comes at all moistened by discharges from the

wound. If the burn is very extensive, an oint-

ment of bismuth is substituted for the dry powder.
Dr. Bardeleben asserts that with this dressing

cicatrization is much more rapid and suffering

much more quickly relieved than is the case with

any other form of treatment. He states that, in

spite of the large quantity of bismuth which he

has employed, he has never seen any symptoms
of poisoning follow its use.— Therapeutic Gazette.

Vaccination.—According to the Medical 2iec-

ord, in Germany vaccination is compulsory, in

France it is not. In Germany the total mortality
in tjie entire country from small-pox was 168. In

Paris alone during the same year it was 382. In

Alsace the annual mortality per 100,000 from

small-pox has fallen, since the annexation of the

province to Germany, from 2.14 to 0.22. The citi-

zens of Zurich voted to do away with compulsory
vaccination in 1883. TTie number of deaths from

small-pox in 1882 was 3
;
in 1883, 8

;
in 1885, 52

;

and in 1886, 85.

Hysterical Yawning.—Charcot was the first

to describe hysterical yawning. This difficulty

appears in two forms : There may be continuous,

frequent yawning, only interrupted by sleep, last-

ing for weeks and months, and that, too, without

interference in the least with the state of the gen-
eral health. In these cases the inspirations are

not any deeper than one meets with in normal

breathing, while in physiological yawning the in-

spirations are very deep indeed. Hysterical yawn-
ing is sometimes accompanied or interrupted by
fits of coughing. Another form of the difficulty

is observed at intervals only. It is accompanied

by the globus hystericus as an aura. When at-

tacks of this kind come on, the gaping is almost

continuous, and may last for an hour or so; or a

second attack may supervene immediately after

the cessation of the first one. In some cases the

yawning closes with convulsions. Fere describes

a form of yawning occurring in epileptics, and

which appears between the convulsive seizures.

It differs fi-om the hysterical affection only in the

absence of all rhythm.—Nouvelle Iconogr, de la

Salpetritre.

Acromegaly Following Severe Fright.—
A case of this curious condition is reported by Pel

( The Bevieio of Insanity and Nervous Disease) . A
girl, aged twenty-four, in blooming health, re-

ceived a very severe fright. The next day she

complained of headache, and pains and uncom-
fortable feelings in various parts of the body.
There was asthenopia, eyes being intact, and great
mental depression. No nervous ancestry Soon
after the fright, her friends noticed that her head

was becoming larger, and she found that she

could not get gloves or stockings large enough.
The lower jaw projected considerably, the mento-

occipital diameter being ten inches, the corre-

sponding circumference being twenty -eight
inches. The nose was large and flattened, as

well as both lips. The hands and feet, as well

as the lower sections of the fore-arms and legs,

were enormously, though symmetrically, en-

larged. Length of hands, eight and one-fifth

inches
;

of middle finger, four and two- fifths

inches
;

of index, four inches. Length from
acromion to tip of fingers, thirty-two inches.

Both patallge, the crests of the ilia, both clavi-

cles, and the spine were enlarged, the thor.ax

being normal. This is the first ease reported in

which a definite etiological factor has been deter-

mined.

Living LarvjE in the Ear.—An American
farmer had a fly crawl into the right ear. lie re-

moved the fly dead with a spear of grass, and had
no further trouble for two succeeding days. Then
the ear commenced to bleed with intense pain,

lasting until he sought advice two days subse-

quently. On syringing and just before, fifteen

living larva) were removed. The meatus was much

reddened, swollen, aud bleeding, but the drum
was intact. A pledget of cotton soaked in boro-

glyceride was sufficient treatment. The larvae

lived for twelve hours after removal. Many sur-

geons have found it a difficult task to remove
them from this position, forceps alone succeeding
in some instances.—Arch. Otol.

MEDICAL MISCELLANY.
Man's Superiority to the Animals.—It takes

four men to give an elephant castor oil, the dose

being § cxxviii. We have known it to take

three women and two men to give a small boy
castor oil, dose only 3 j-

The Qualifications of a Physician in

Oluen Times.—A statute of Henry VII. ordains

that the practice of the healing art shall be lim

ited to those persons, that be profound, sad, and

discreet, grandly learned, and deeply studied in

physic.

When Strychnine was Discovered in 1818

by the two chemists, Pelletier and Caventon, it

was called vauqueline after the eminent chemist
;

but he, having witnessed the terrible sufferings of

animals upon which it was tried, begged the dis-

coverers not to associate his name with it.

Koch Believes in his Lymph.—In a debate in

the Upper House of the Prussian Diet, on .June

18th, the Minister of Public VV^orks, Ecclesiastical

and Medical Affairs, replying to questions con-

cerning the efficacy of Professor Koch's tuber-

culin, maintained that it had scientific value, and

that its therapeutic value would be greatly en-

hanced as soon as Professor Kocli had obtained a

pure cultivation of the principal substance. This

result, the professor had informed him, would be

achieved in a few weeks, and the composition of

the "lymph" would then be submitted to the ex-

amination of the scientific world.
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A (JARNIVOROUS PLANT.
BY S. L. CLAYES.

Til eke are certain plants which seize and prey

upon insects. The fact of the capture is beyond
doubt, and the plants which are capable of this

feat are known generally by the name of fly-

catchers. But while many fly-catchers can make
no claim to being fly-digesters, there is among
them a class of plants which, to all appearances,

possesses the power of assimilating animal food

and being nourished by it.

One of the most conspicuous of this group is

Diontjea muscipula, the Carolina catch-fly, or Venus

fly-trap. It is a native of the Southern States,

North Carolina being, I believe, the northern limit

of its growth, and, like so many of its species, it

always finds its home in some bit of marshy land.

To attain true success in its artificial cultivation a

pot of bog earth is required, which should be kept

constantly standing in a deep saucer ot water,

The appearance of this plant is so peculiar that

when once seen it is not readily forgotten. A
leafless scape, six inches in height, rises from the

root, and terminates in an umbel of white flowers
;

these are, however, of distinctly subordinate in-

terest. Its winged leaf-stalks spread themselves

out like a kind of rosette about the root, each

bearing a broad leaf, so curious in the strange

powers which it displays as almost to convince

one that the plant can lay claim to a sentient life.

The leaf proper is orbicular in shape, and has a

hinge-like raid-vein, upon which the halves swing

smoothly, opening and shutting with great speed

and ease. Each half is somewhat concive upon
the upper surface, and is bordered by a row of

spines thickly placed around its outer edge, and

set iit sucii an angle as to cross when the blades

are closed. They have, also, a power of separate

movement, and interlock like the fingers of two
liands. They remind one irresistibly of the teeth

of a steel trap, which, in fact, they also resemble

in the use for which they are designed. On the

central part of each blade we find three conspicu-

ous hairs. These are of the gieatest sensitiveness,

delicate, irritable, and so placed that even a small

insect can hardly alight or move abo\it upon the

leaf without touching one or more of them. Over

tlie surface of the blades are also strewn many
small red globules, or glands, which are most nu-

merous in the vicinity of the hairs. Provided the

leaf upon whicii it grows be vigorous, no sooner

is one of these irritable hairs touched—be it never

so lightly
—than the blades spring together, the

spines cross at right angles, and presently a

sligiitly glutinous secretion begins to flow from

the red globules, which is supposed to be the

active agent in the process of digestion. It is not

improbable tliat the fluid from these glands may
also serve to attract insects and cause them to

alight upon the plant. While it is not well to

often touch these hairs, and thus provoke the leaf

to close,
—for much handling seems in a measure

to weaken its powers,
—we can watch this action

in other ways.

On a warm day in summer we may reasonably

count upon finding our fly-catcher with a keen

appetite and alert for opportunity. Its red glands

glisten in the sun, and a fly, espying the pretty

sight, and maybe attracted, too, by some odor

suggestive of delicate feasting, alights upon the

leaf. Perhaps at his very first step he brushes

against one of the sensitive hairs, when the two

halves instantly close. Even were the process

less prompt than it is, or the leaf imperfectly

shut, the fly would be captured, for the interlock-

ing marginal spines form such a network above

the poor insect as to eftectually prevent his es-

cape. In his efforts to find a way out he will run

up and down, and be sure again and again to

come in contact with the hairs, which, proving
each time responsive to his touch, even more

tightly lock the walls of his prison about him ;

while the force of the contraction is so great that

should he put forth .all his power of strength it

will 1)C ill vain—he cauuot force them open.

Now the leaf is shut, but on a close examina-

tion we find that the blades really touch only at

their margins, and that a hollow space of consid-

erable size is left open in the center. By holding
the leaf against the light we can see the impris-

oned fly nervously moving about all over this

space in anxious search for some means of deliv-

erance. If he be not of too great size, the saucer-

like form of his cell at first saves him from serious

pressure. For a while there seems to be nothing
more amiss with the little creature than being

deprived of his liberty. When at the end of two
or three hours his leaf has been forced open, he

has usually, after a moment of bewilderment,
been able to fly away as if all things were well

with him. It is uncertain how long the captive

may be held alive within these prison walls. ' I

have seen one moving about after more than fifty

hours. After an imprisonment of two days the

fly h.as been liber.ated and found to be still alive
;

but the poor insect under these circumstances has

never recovered. It is a hopeless task to attempt
to save him when once he has been bathed in

the fluid from tlie glands. Although he may be

cleansed with the most delicate care, and every

particle of the viscous stuff" appear to be washed

away, the poison seems to have entered his sys-

tem, and the poor creature is doomed to succumb.

When the fly is not removed, and matters are

allowed to take their natural course, the two
blades of the leaf continue to pass more and more

closely together, until they actuiilly touch each

other, so far as the body of the insect—or what

remains of it—will permit.

The mucilaginous fluid discharged by the glands

yields, upon examination, some formic acid, and

it also contains a substance very like pepsin. By
its aid a portion of the fly"s body is digested, and

the digested mass is absorbed by these same ver-

satile red glands which produced the fluid, and

which have in their interior certain formations

that botanists call stomata, a name which is de-

rived from a Greek word signifying mouth.

The process of digestion in the plant, far from

being hurried, is one of the greatest deliberation.

The time occupied varies from one to three weeks,

its duration being influenced somewhat by the

size and vigor of the leaf, but far more by the

kind of food which is being absorbed. Soft-

bodied insects, flies, spiders, and those of like

texture are more quickly disposed of than beetles

and others which have hard or shell-like cover-

ings, and small creatures disappear more speedily

than larger ones of the same sort. The size of

the insect thus caught and capable of being di-

gested seems also to bear direct proportion to the

size of the plant. Experiments tried upon an

unusually large specimen of Venus fly-trap have

been most interesting in their results. One leaf,

measuring one and five-eighths inches in length

from end to end, and three-fourths of an inch

from mid-rib to edge, with spines one-half inch

long and numbering nearly four dozen in all upon

the two halves, caught and consumed not only

lormiduble spiders, but a horny beetle as well.
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When the blades at last open through their own

impulse, the viscid secretion of digestion has dis-

appeared ;
the leaf is dry, clean, and briglit ;

the

dissicated skeleton of the fly is ejected, and some-

times it is found to have been so flrmly pressed
between the blades as to leave its impression in-

dented line for line, with great accuracy, upon
their aoft substance. —
The Dionxas will accept artificial feeding, and

as readily digest some of the articles eaten by
man as their own more usual diet of insects. Milk

they seem to really relish, and in their leafy stom-

achs it speedily resolves itself into the orthodox

curds and whey, which are afterwards absorbed—
some nine days being required to dispose of the

curdy part. But while milk seems to aflbrd suita-

ble nourishment,—unless given in too great quan-

tity,
—cheese they do not tolerate at all, the leaf

to which it has been fed turning black and dying

upon every occasion, whether the article oflered

was newly made or of the ancient and mouldy
class. Salt, so grateful to the human stomach,

proves a positive poison to these vegetable ones.

The boiled white of an egg, however, they find

quite to their taste. Small bits of raw beef are

also accepted and apparently digested. When,
after having been for two or three days exposed
to the action of the digesting fluid, these morsels

were removed from -the leaf, they were found to

have become white, tender, and easily macerated,
and showed not the least tendency toward a pu-

trid decomposition.
The Venus fly-traps are, however, by no means

of a glutton-like habit, and a leaf which is overfed

will surely die. But they generally know when

they have had enough, and can no longer be

tempted, the sensitive hairs refusing to respond,

no matter how cunningly they may be manipu-
lated. Another idiosyncrasy of the plant is that

it prefers the victims of its own bow and spear to

any that may be captured for it ; and it manifests

something very like intelligence in its quiet ))ut

persistent rejection of practical jokes ofTered in

the guise of small pebbles, grains of sand, and

other substances impossible to its digestion. In-

deed, it may be termed truly refined in its tastes,

when compared with other fly-catchers, notably

the Sarracenia. These plants, after capturing

their food in immense quantities, and of any sort

that comes to hand, leave it to putrify within

their pitcher-like receptacles, which reject noth-

ing ;
and the plants subsist and thrive finely upon

this revolting mass, which makes itself manifest

by its foul odor for some distance around. Our

Dionaea, on the other hand, being, perhaps,—who
shall say?—under some subtle influence emanating
from the lovely goddess whose name it bears, is as

tidy in habit, as fastidious in taste, as the most

dainty of women. It closes its leaves, it is true,

upon any foreign substance that may be placed

within them, responsive, always, to the irritation

of the hairs; but unless it finds the matter en-

closed in its emt)race to be suited to its tastes or

needs, it is as sure to be expelled as if the plant

was possessed of reasoning power.

When the experiment was tried of cutting oft'

the sensitive hairs, and thus removing them al-

together from the leaf, it was followed at first by
its closing. After a while it opened again, and

then the action became as truly capricious as if

the plant was endowed with will power. Some-

times the leaf failed to respond at all when irrita-

tion was applied to the parts where the hairs had

been; at others, the two halves came together

just as they do when all is perfect; again, the

action followed slowly and awkwardly when a

considerable time had elapsed after the Irritation

had ceased
;
and sometimes the two blades failed

to act in concert. But, perhaps, no one of these

variations is as difficult to account for as the fact

that the leaf should close at all when thus crip-

pled in its motive power.
«*

[Original in Populab Sciencb News.]

GLACIERS.

BY JOSEPH WALLACE.

With the development of science a correspond-

ing growth of theories takes place. In truth, we
theorize too much, and endeavor to draw conclu-

sions from far-fetched ideas for the purpose of

upsetting preconceived theories and notions well

founded. The theory of a glacial period, or Ice

Age, has developed many absurd hypotheses;
and though accepted by scientists and the learned

of all civilized countries, with a few unimportant

exceptions, all do not agree on its extent and du-

ration.

Under the name glacial period a remarkable

episode in the history of the northern hemisphere
is denoted. There is evidence of a gradual re-

frigeration of the climate at the close of the Ter-

tiary Age. This change of temperature, whicli

effected the higher latitudes of the Old and New
Worlds alike, reached such a height that the

wliole of Northern Europe was buried under

snow and ice, which extended southward as far as

Saxony. The Alps and Pyrenees were loaded

with vast snow fields, from which numerous gla-

ciers descended into the plains, overriding ranges
of minor hills on their way. The greater portion
of Britain, and also a wide extent of North Amer
ica, were wrapt in the cold embrace of huge ice

fields. The effect of the movement of ice was

necessarily to remove the soils and superficial

deposits of the land surface. Hence in areas of

country so affected, the ground having been

scraped and smoothed, the glacial accumulations

laid down upon them abruptly and without any
connection with what was underlying them
Considerable local differences maj' be observed in

the nature and succession of the different deposits
of the glacial period, as they are traced from dis-

trict to district. It is hardly possible to deter-

mine in some cases whether certain portions of

the series are coeval or belong to different epochs.
But the following are the leading facts which

have been established for the North European
area. First there was a gradual increase of cold,

though with warm intervals, until the condition

of modern North Greenland extended as far as

Middlesex, Wales, the southwest of Ireland, and

to 50° latitude in Central Europe. Tliis was the

culmination of the glacial period. Tlien followed

a considerable depression of land, and tlie spread
of cold Arctic water over the submerged tracts,

with abundant floating ice. Next came a re-eleva-

tion with renewed augmentation of the snow fields

and glaciers. Very gradually, and after intervals

of increase and diminution, the ice retired toward
the north, and with it the Arctic flora and fauna

that had occupied the European plains. The ex-

isting snow fields and glaciers of the Pyrenees,

Switzerland, and Norway are remnants of the

great ice sheets of the glacial period, while the

Arctic plants of the mountains are relics of the

northern vegetation which was universal from

Norway to Spain.

Nature and Origin of Glaciers.—A glacier may
be defined .as a river of ice formed by the slow

movement and compression of the snow which by
gravitation creeps downward into a valley or

plain descending from a snow field. From a geo-

logical point of view these ice rivers may be re-

garded as the drainage of the snowfall above the

snow line, as rivers are the drainage of rainfall.

In a mountainous region like the Alps, or table-

land like Scandinavia, where a considerable mass
of ground lies above the snow line, three varieties

of glaciers have been observed :

(a) Glaciers of the first order, where the ice

river comes down well below the snow, and ex-

tends into the valley, even
;

it may be far below

the upper limits of cultivation, and in northern

regions approaches or even reaches the sea. In

the Alps such glaciers may be twenty or thirty

miles long by a mile or more wide, and six hun-

dred or more feet deep.

(6) Glaciers of the second order, which hardly

creep beyond the high recesses wherein they are

formed, and do not, therefore, reach as far as the

next valley. Many striking and beautiful ex-

amples of this type may be seen along the steep

declivities which intervene between the snow-cov-

ered plateau of Arctic Norway and the sea.

(c) Kecemented glaciers, consisting of frag-

ments which fall from an ice cliff" crowning preci-

pice downwards, as glaciers of the second order

usually do. Probably the best illustration in Eu-

rope is furnished in the Nus Fyord and other parts

of Northern Norway. In some cases a cliff" of

blue ice appears at the top of the precipice, the

same as at the edge of tlie great
"
snce-fond," or

snow field, while several hundred feet below, in

the come at the bottom, lies the recemented gla-

cier, {glacier remanie of the Swiss), white at its

upper edge. But it is in the high Arctic, and still

more in the Antarctic, that land ice from the

drainage of a great snow field attains its greatest

dimensions.

The land in these regions is completely buried

under an ice cap whicli ranges in thickness—in the

south polar circle 10,000 feet, (nearly two miles),

and even more. Greenland lies under such a pall

of snow that all its inequalities, save tlie more

steep mountain peaks, are concealed, the snow

creeping down the slopes and mounting over

minor hills, passing beneath the pressure into

compact ice. From the main valley great gla-

ciers, like huge tongues, 2,000 or 3,000 feet thick,

and sometimes fifty or more miles in breadth,

push out to sea, where they break up into pieces

ai.d float as icebergs. A glacier, like a river, is

always in motion, though so slowly that it seems

solid and stationary. The motion, also, like tliat

of a river, and for the same reason, is unequal in

its parts, the center moving faster than the sides

and bottom. 'J'his important fact was first ascer-

tained through accurate measurement by J. IJ.

Forbes, who found that in the Mer de Glace of

Chamouni the main daily rate of motion in the

summer and autumn was from twenty to twenty-

seven inches in the center, and from thirteen to

nineteen and a half inches near the side. The

consequence of this dlfTerential motion is seen in

the arrangement of the lines of rubbish thrown

down at the end of a glacier, which often present

a horse-shoe shape, corresponding to tliat of the

end of the ice by which they were discharged.

According to the changed atmospheric relations

the glaciers move now forward, then again back-

ward, and their existence and extension is es-

pecially proved by the following facts :

Ice-worn or Erratic Backs.—We find solid rocks

over the whole of Northern Europe which present

the characteristic smoothly formed outlines which

can be produced only by the grinding action of

laud ice. Tliese outlines or erosions were effected

not by the mere contact and pressure of the ice

upon the rocks, though undoubtedly fragments of

rock must now and tlien be detached from this
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cause. It was by means of the line sand, stone,

and blocks of locks which fell between the ice

and rocks on which it moved that the grinding
work of the glacier was done. These materials,

held by the ice as it crept along, were pressed

against the sides of the rock and the bottom of

the valley so firmly and persistently as to descend

into each little hollow and mount over each ridge,

yet moving all the while steadily in one dominant
direction with the general movement of the gla-

cier. As a result, the most compact resisting

rocks are ground down, smoothed, polished, and

straited. Where they liave been long exposeil

this peculiar suiface is apt to be ettaced by the

disintegrating action of the weather, though it

retains its hold with extraordinary pertinacity.
Observations of the directions of the striic have
shown that, on the whole, these markings diverge
from thi' main masses of high ground. In Scan-

dinavia they run westward and southward on the

Norwegian coast, and eastwai-d or southeastward

across the lower grounds of Sweden. When the

ice descended into the basin of the Baltic and the

plains of Xorthern Germany it moved southward
and southeastward, but seems to have slightly

changed iis direction in difl'ereut areas and at dif-

ferent times. Its movement can be traced partly
from the striiP on the soil, but more generally
frotn the glacial drift it left behind ; thus it can

be sliowu to have moved down the Baltic into the

Xorth Sea. .\t Berlin its movement must have
been from east to west : but at Leipsic, as recently
ascertained by Credner, it came from N. X. W. to

S. S. E., being doubtless shed oft' in that direction

by the high grounds of the Hartz Mountains. Its

southern limits can be traced with tolerable clear-

ness from Jevennar in lliilland eastward across
the Hhiiie Valley, along the base of the Westpha-
lian hills, round the projecting promontory of the

Hartz, and then southward through Saxony to

the roots of the Erzgebirge. Passing next south-

eastward along the flanks of the Kusen and Sude-
ten range, it sweeps across l'<dand into Russia,

circling around by Kief, and northward by Xijni

Xovgorod toward the Urals. It was estimated

that, including Finland, Scandinavia, and the

Uritish Isles, the ice must have covered no less

than 1,700,000 square kilometers of the present
low lands of Europe.

The glaciers, as indicated above, act in two
ways: First, by the removal of pieces of rock;
and then by rubbing, rounding, smoothing, and

grooving the roclxs and stones <)V(m- and u])<(n
which the masses of ice move. If the glaci<'r ti-r-

minates on dry land, the blocks of stone it canies
with it are only transported as far as the ground:
lint it it terminates in the sea or in a lake, blocks
of the ice are broken oft' and float with this load
of rocks wherever wind and tide may drive them,
until the warmth of the water, the air, and the
sun will have completely thawed them, when the
rocks sink to the bottom. This and other ques-
tions regarding glaciers will be treated more fully
at another time.

[Microscopical Journal.]

A UXIVERSAL STAND.
BV A. G. FIELD, M. U.

Fig. 1 below represents a stand adapted to the
wants of the professional or amateur who uses the

microscope and cameja. It consists of base A,
14X14X5 inches, to which is seemed, by dovetail,
glue, and screws, two uprights, 15, B, 5X1 inches,
one three and the other seven feet in height. These
are precisely p<Tpi'ndicular to base, to bring in-

struments and oly.'ct in line when centered. They

are grooved on edges to receive tongues or arms,

C, C, C, C, of the secondary base D, and also on

the camera-carrier H. The uprights are made
ttrmer by additional pieces extending up thirty

inches from the base. The secondary liase, 14X
14 inches, is corner-braced as shown, and is ad-

justable as to height, being secured in desired

position by set-screw E. in the center is a hole.

Fig. 1.

one and a half inches in diameter, which receives

the tube of the mic oseope when it is placed on

the base for high amplilication in photo-microg-

raphy, and also the gu !geon of the support of the

base-board O when used in copying oi- photogra-

phy. G is a lamp-rest which slides on cleats .il-

taehed to the corner braces, and has an upright
for concave reflector when desired. II, sliding

carrier for camera, with tongued arn)s of sulH-

cient width to bring the photographic lens collar

precisely over the microscopic tube when centered

Fig. 2.

on either base. I, set-screw to retain it in posi-

tion, and J, milled head of pinion by which it is

racked down to attach camera, K, to eye-piece of

microscope. This light-tight connection is made

with one-half of child's rubber ball, perforated in

centei- to rtt neck of eye-piece, and of surticieut

size to till the collar of Ihe photogiaphic lens.

Pig. 2 illustrates the use of the stand in copy-

ing, enlarging, and reducing, and requires but lit-

tle explanation. X, X, base-board, 5X1 inches,
four feet long, groovi^d on edges to r<>ceive tongues
on arms of camera-carrier. It is hit ged to apex
of wedge-shaped block, O, the gudgeon of which
fits snugly into the hole in center of supplemental
base. S, telescopic boxes. R, R, slat passing
beneath the camera-carrier, with upright, t^, for

carrying the picture to be copied, the distance

respectively between the lens and picture, and
lens and ground glass, being regulated by the

operator without leaving his position at the focus-

ing screen, so that all copies may be brought to a

uniform size, as tor lantern-slides, w ithout regard
to the size of the original. Removing the tele-

scopic boxes and slat, we have a conveident cam-
era-stand for inside use, the lateral movements

being secured by the gudgeon attachment, and
the vertical by the screw-brace P.

If used ordinarily as a microscope-stand, the

instruments are always in line and position for

photo-micrography.

A NOVEL CURRENT-BREAKER.
It frequently happens that electric lights or

other electrical apparatus are placed in powder
magazines, flour mills, or storehouses of ii.-iphtha

or other inflammable or explosive substances. In

turning the current on or oft", sjiarks are liable to

pass between the ends of the wires, which, under
favorable circumstances, might cause a disastrous

explosion.

The current-breaker here illustrated is so ar-

ranged that the rupture of the circuit and the

passage of the spark take place in an air-tight

rubber bulb, and its construction is rendered suf-

Hciently clear by the engraving. The insulated

wires forming the electrical circuit are inclosed in

a flexible tube, to one end of which is attached a

rubber bulb half tilled with mercury. The ends

of the wires, from which the insulating covering

is removed, are sealed into the lower end of the

bulb. When the tube is bent upwards in the posi-

tion B or C, the mercury surrounds the wires,

completing the electric circuit and allowing the

current to pass. To break the circuit it is only

necessary to unhook the end of the tube and

allow it to hang straight down in the position A
or D. The current is at once broken, and any

spark that may pass between the wires is com-

pletely cut oft" from the outside air and rendered

harmless.
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The current-breaker may also be used to good

advantage as an automatic fire alarm, by making
the hook to which the bulb is hung of fusible

metal, or even tying it with a piece of light cotton

thread. When the temperature rises sufficiently

to melt the fusible metal, or if a flame occurs so

as to burn the thread, the bulb will fall down,

breaking the circuit and sounding an electric bell

or other alarm.

As shown in the engraving, the apparatus is

designed to be used on a closed circuit, that is,

one where the current is continually passing. If

used on an open circuit it is only necessary to seal

the wires into the opposite end of the bulb, so

that when it is released from the hook the mer-

cury will surround the wires, thus completing the

circuit. •
[Original in POPULAK SCIENCE NEWS.]

THE DEVELOPMENT OF DEVICES FOR
CROSS-FEKTILIZATION IN PLANTS.

BY C. SIGMUND KATJE.

Flowers naturally fertilize themselves, being,

as a rule, provided with organs of both sexes.

The stamens produce the male element (pollen),

and the style should normally ripen its stigmatic
surface at the time the pollen is ripe, so that it

may receive the latter, and the ovules be ferti-

lized. The manner in which this takes place is as

follows :

Pollen consists of minute grains, each being

provided with an external coat called the extine,

and an internal called the entine. The shape of

the pollen varies, depending mainly on the way
in which it is to be conveyed to the stigma of

another flower. For example, that to be con-

veyed by insects Is generally rough or viscid;

that to be carried by the wind is, on the other

hand, smooth and dry. We thus see that the

character of the pollen is already a step to aid

cross-fertilization. Now when a ppUen grain
lands on a mature stigma, it begins to at)sorb

moisture from the latter. Consequently the eon-

tents begin to swell, and the inner coat protrudes

through the extine as a blind tube, therefore

called a pollen tube. This pollen tube forces Its

way through the style into the ovary, when it

finally enters an ovule and fertilizes it. It is thus

evident that two conditions are necessary for fer-

tilization, namely : that the pollen be ripe, and

that the stigma be prepared to receive it.

The simplest device a perfect flower could there-

fore offer to promote cross-pollenation would be

to ripen its parts at different times. Flowers

doing this are designated as being dichogamous ;

if the pistil ripens first they are called proterogy-

nous, while if the stamens ripen first they are pro-
terandrous. Next we see special arrangements of

the parts, deviations in length, and other minor

points. Take, for example, the cowslip {Prirmila),

which has two forms, named, respectively, the

long-styled and the short-styled forms, by Dar-

win. In the short-styled form the stamens—
which are situated on the throat of the corolla—
are high up, right at the mouth of the tube, and
the style is short, reaching about half-way up.
In the other form the style is long, and reaches to

the mouth of the corolla, while the stamens are

seated about half-way down the tube. It can

easily be seen that an insect visiting the first

named form (short-styled) would get thoroughly
dusted with pollen, and on a visit to a long-

styled form would first of all rub against the pro-

truding style and deposit the pollen. Darwin
was the first to explain the sigultlcance of this

arrangement.

In the Compositm the anthers of the stamens are

united into a tube surrounding the style. The

pollen ripens early, and, as the anthers open in-

wardly, it remains in the tube after being de-

hisced. The style keeps on growing and forces

the pollen out of the tube, generally aided by a

crown of hairs, its action being similar to that of

a ramrod. Thus the pollen is scattered over the

top of the flower, and the style having attained

its gi-eatest length spreads out its two branches,

displaying the ripe stigmatic surfaces. These

flowers are proterandrous, and an insect visiting a

head will easily scatter the pollen among the

stigmas.
We will next examine a bunch of flowers from

the Indian-bean tree (Catalpa bignonioides) ,
and

note the manner in which it has developed a

means for cross-fertilization. The flower is some-

what two-lipped, with five irregular lobes to the

corolla, and a groove in the under lip leading into

the tube. The stamens are two, and open—as it

would seem—inwardly, but they really open out-

wards (extrorse), because the pistil is in back of

them. In a young flower the style is pressed

against the upper lip of the corolla by the two

stamens, which, as has already been stated, shed

their pollen from the pistil, and so cannot possibly
fertilize it. We may call this the first stage (Fig.

1). Later, when the pollen has been shed, the

stamens relax, and the style forces its way
through them and bends downwardly into the

tube of the corolla, at the same time ripening the

two stigmatic surfaces which spread apart. ITiis

may be called the second stage (Fig. 2) . It can

r.
7'- ^/•^-

now be seen that an insect on entering a flower in

the first stage would get its back dusted with pol-

len, and on coming in contact with the ripe and

declining style of a riper flower, it would invari-

ably fertilize the same. Has this arrangement

always existed in the Catalpaf There are a few

l)oints which might prove that this is not the

original state of the flower, and that fonnerly it

was regular and fertilized itself. The tliree stam-

inoidea at tlie base of the corolla account for the

three missing stamens, and the reason they have

atrophied is, there was no use for them. The tor-

sion in the filaments of the two remaining sta-

mens, wliich can plainly be seen, has taken place
from within outwards, comprising a turn of 180°.

Without these changes we would have a flower

with five stamens oijening toward the pistil, mak-

ing it possible to fertilize itself.

So we see that the necessity for cross-fertiliza-

tion among plants is so great that they will de-

velop for themselves devices which almost seem
to be the result of a reasoning process.

Among the recent importations at San Francisco

are large quantities of sulphur from Japan of re-

markably pure grade.

[Original in Popular Science News.]

AN HOUR IN THE BOTANICAL GARDENS
OF PADUA.

BY ADA M. TROTTER.

Padua, a small town of 47,300 inhabitants,

bears the honor of possessing the oldest botanical

gardens in Europe, founded by the republic of

Venice in the year 1545, at the suggestion of the

learned Professor Bonafede. The change from

the intense glare of the stone paved streets to the

shade of these beautiful gardens was to be appre-
ciated, perhaps, only by those who had wandered

from one to another of the tortuous ancient ways
of Padua in this fierce July sun. It was indeed a

transition from hades to paradise.

The first thing which attracted my attention

was a fine plant of Acanthus mollis in full flower,

each white blossom overlaid with a leaf of inex-

pressibly delicate purple tint. I had seen the

plant in April, growing freely in the temples at

Pajstum, (Southern Italy), but hitherto had

never seen the blossom. The Acanthus longifolius

also flourished here, but was not in blossom.

Close to the Acanthus is a very beautiful specimen
of Negundo fraxinifolium, (_Albo virens), making all

others which I had formerly seen shrink into

nothingness in comparison. But the Tulipifera

from the United States, near by, though sixty

feet high, has many a rival among the mountains

of North Carolina.

Some of the trees in the gardens of Padua have

a world-wide renown ;
for instance, the Platanus

orientalis, from Asia Minor, planted in the year

1680. Though the trunk is hollow, the tree flour-

ishes, and covers a wide area with its spreading
branches. Also the Vitex agnus castus, planted in

1550; and a superb palm, planted in 1585, and

once visited and described by Goethe. This palm

{Chamcerops humilis, var. Arborescens palmce, Af-

rica) has had a house built about it to protect it

from sudden changes of temperature, to which

Northern Italy is subject. It is the most beauti-

ful, graceful species of palm. It does not grow
from one long trunk, crowned with its waving

leaves; but just as the fronds of a fern spring

from the ground, each one making its part of the

beauty of the whole root, so does this palm,

which, upspringing in twelve separate trunks,

seems to shower its waving leaves about the

mossy brown of the stems—the tallest being some

thirty feet high and the lowest leaves witliin three

feet of the ground. We were permitted to walk

around the tree, and to get inside within the

greenery and between the separate trunks. I

regret much that it was not possible to obtain a

photograph of it ;
also of the Araucaria excelsa, a

Conifera from Norfolk, Australia, 1829, in the hot-

house near by, whose foliage—dense, yet ex(iui-

sitely graceful—makes tlie tree worth a visit to

Padua, were there nothing else of interest to be

seen. There are several hot-houses, some of

which were at such a temperature that—already

overheated as we were—we dared not enter. In

fact, the liouse where we found the Araucaria was

intolerable, while that one next to it, where sev-

eral varieties of the Pandanacem tlirive,
—the ran-

danus utilis, from Madagascar, 1850, the furcatis.

reflexa, and elegatissium,—was at a higher degree

of temperature still. Against tlie wall of this

house was a dense growth of Ficus stipulate, 1850.

Next to these most interesting trees, I was most

impressed by the beauty and curious appearance

of the Oingko bilatea, {Coniferce), from Cliina,

1750, which flourishes in the open air. Tlie leaf,

which is brilliant green in color, has the shape of

the stone pine of Southern Italy. This resem-
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blance is the more striking as each leaf hangs
from such a long stalli. It is delicately ribbed,

but is not divided into sections. The cones of

tliis wonderful tree are small, soft, and yellow,

having the appearance of small plums.
The walls of the garden were covered with a

perfect blaze of scarlet blossom, which, seen from
a distance, I mistook for the trumpet creeper.
But it was the Tecoma tagliabuena, introduced in

1836, and I commend it to flower-lovers as the

most magnificent blossom of the kind, some of

the bells being at least three inches in diameter.

A beautiful Cycadacece, {Cycas revoluta), Japan,
1 780, stood at the entrance to the part of the gar-
dens set apart for the grove of exotics, many of

which were planted in 1760, and have made mag-
nificent growth. Some of those which struck me
as being most remarkable are the Carpinus orien-

talis^naO; TOio arjren«o, Hungary, 1800
;

Gledits-

chia horrida, China, 1760; Dyssptjros lotus^ Japan,
1760; Acer platanoides, Europe, 1760; Cedrus coni-

ferx, Nepaul, 1828 ; and the Fagus sylvatica, with
its exquisite lanceolate serrated leaves flickering
in the breeze.

The situation of Padua is, of course, most favor-

able to the growth of exotics, and the superb
trees that made it cool and shady for us on this

day of fierce heat showed that the idea of the pro-
fessor three centuries ago has been crowned with
success.

[British and Colonial Druggist.]

ALCHEMY.
Alchemy is said to have been commenced by

Hermes Trismegistus, an ancient Egyptian king,
and from its earliest ages the discovery of the

philosopher's stone, which was to transmute all

baser metals into gold, was one of its chief objects—
if, indeed, this were not a cause of its founda-

tion. Those who advocate the great antiquity of

chemistry conceive that the alchemical secret is

metaphorically concealed in the fable of the

Golden Fleece of the Argonauts, rejecting the

more probable solution of the story of Strabo,
who says that the Iberians, near neighbors of the

Colchians, used to receive tlie gold brought down
from the high lands by the torrents into sieves

and sheep skins, and that from thence arose the

fable of the Golden Fleece. Dionysius of My-
telene offers a different explanation, and supposes
it to allude to a book written on skins, and

containing an account of the process of making
gold according to the art of alchemy. Either of

these explanations proves the great value that

was set upon gold even in those remote times.

The alchemists, however, were not satisfied

with the idea of changing the base metals into

gold; they expected by the same means to pro-
duce a universal remedy, the elixir of life, calcu-

lated to prolong indefinitely the span of human
existence. It is difficult to imagine what connec-
tion could exist in their ideas between the philoso-

pher's stone, which was to transmute metals, and
a remedy which could arrest the progress of hu-
man infirmity. Upon searching into the writings
of those times, it clearly appears that this conceit

originated with the alchemists from the applica-
tion of false analogies, and that the error was

subsequently diffused and exaggerated by a mis-

construction of alchemical metaphors. Some-
times the processes of alchemy were expressed by
a figurative and metaphorical style of description.
Thus Geber exclaims, "Bring me the six lepers
that I may cleanse them," by which he implied
the conversion of silver, mercury, copper, iron,

tin, and lead—the only metals then known—into

gold. Prom the works of later alchemists it also

appears that they constantly represented gold as

a sound, healthy, and durable man, the imperfect
metals as diseased men, and the means of pro-

cesses by which the latter were to be transmuted

into the former they designated by the name of

medicines ; hence those who were anxious to dive

into the secrets of these magicians (or adepts)
without possessing the key to their language, sup-

posed that these descriptions were to be under-

stood literally, and that the imperfect metals

might be changed into gold, and the bodies of

sick persons into healthy ones, by one and the

same cliemical preparation.

Pliny says that the Emperor Caligula was the

first who prepared natural arsenic in order to

make gold of it, but abandoned the attempt be-

cause the charge exceeded the profit. Some say
that the Egyptians knew the secret. In 1405 the

"craft of multiplying gold and silver"' was made
a felony, which would seem to indicate that

roguery was increasing in that direction, but the

act was repealed in 1689. In 1476 a license to

practice alchemy was granted to one Richard

Carter. Sir W. Raleigh, during his imprisonment
in the Tower, employed himself largely in chemi-

cal experiments, and believed that he had discov-

ered an elixir of life. In 1782 a Dr. Price, of

Guilford, published an account of his experi-

ments, in which he pretended to success. He

brought his specimens of gold to the king, affirm-

ing that they were made by means of a red and

white powder. Being a fellow of the Royal Soci-

ety, he was required, upon pain of expulsion, to

repeat his experiments before Messrs. Kirwan and

Woulfe, but, after much equivocation and delay,
he committed suicide. In 1860 a Hungarian refu-

gee, named Papaffy, represented that he had a

system by which he could transform metals into

sterling silver. Strange to say, he induced num-
bers of men of position to advance capital for his

operations, when, having raised over £10,000, he

quietly decamped.
In conclusion, the following process, recom-

mended by Raymond Sully, (born 12.35), may be

mentioned :
" To make the elixir of the sages, or

the philosopher's stone, take the mercury of phil-

osophers (lead), calcine it until it is transformed

into a green lion (massicot) ; after it has under-

gone this change calcine it again until it has be-

come a red lion (minimum). Digest this red lion

in a sand bath with acid spirit of grapes (vine-

gar), evaporate this product, and the mercury
will be converted into a kind of gum (acetate of

lead) ; put this into a luted cucurbit and distill it

with heat. You will obtain an insipid phlegm,
then spirit and red drops. Cymmerian shades

will cover the cucurbit with their somber veil,

and you will find in the interior a true dragon, for

he eats his tail (i. e., the distilled liquor dissolves

the residuum). Take the black dragon, break him
on the stone, and touch him with red charcoal;
he will burn, and, assuming a glorious yellow

color, he will reproduce the green lion. Make
him swallow his tail, and distill this product

again. I^astly, rectify carefully, and you will see

appear burning water and human blood." This

substance, called by the alchemists human blood,
is a reddish brown oil, which is formed during
the distillation of the acetic acid in the above pro-
cess. It has the property of precipitating gold
from solution containing that metal, which proba-

bly gave rise to an idea that it possessed the vir-

tues which were so eagerly sought after.

The following extract from an article in Science

indicates that a belief in the philosopher's stone is

8tUl held even among educated people :

About three years ago, in a neighboring city, an

alchemist exhibited to a leading business man his

ability to multiply gold by heating a gold coin

with the philosopher's stone in a crucible, and re-

moving from the crucible a mass of gold weighing
three times as much as the original coin. Other
business men witnessed a similar operation, and
became so fully convinced of his power to increase

the amount of gold threefold that they formed a

company to multiply gold by digestion with the

philosopher's stone. Gold coin to the amount of

ninety thousand dollars was placed in an iron

digestion vat with a quantity of the philosopher's
stone. The vat was placed over a fire in a fur-

nace built for the purpose, an iron lid placed over

the vat, and securely locked, the furnace-room

locked, and all the keys placed in the hands of the

gold-multiplying company (unlimited), with strict

orders that the vat must not be opened under

three weeks. The alchemist having been called

away on business to another city, and not return-

ing at the appointed time, the gold company be-

came suspicious and opened the vat, only to find

the gold gone, and some stones and scrap iron in

its place. It was the gold that had been trans-

muted.

A few months ago the same sharper was ar-

rested in London for attempting a similar fraud,
and when arraigned in the criminal court the

police magistrate said "it was just possible that

Pinter might have discovered some method of

increasing the weight of gold." Among the vic-

tims of Pinter's philosopher's stone, a member of

the house of Rothschild's and of Baring Brothers

are mentioned. Who shall say that faith in "the

great work" has left the earth? A few days ago
at the Old Bailey he was sent to prison for swin-

dling. »
INVISIBLE PHOTOGRAPHY MADE VISIBLE.

Most amateur photographers have at some time

in their career ushered the family or their friends

into the dark room, with its mysterious light, to

witness that wonderful and Interesting process—
the development of a negative. This is certainly

very entertaining, but they must remember that

the ladies are averse to this semi-darkness, espe-

cially when the color of the light does not suit

their complexion. When I wish to entertain my
friends now with photography, I produce a dozen
or so perfectly white sheets of paper, and in open
daylight or lamp-light immerse them one by one
in a solution, and slowly a beautiful positive pic-
ture appears and remains permanent.
The process is as follows : Take an ordinary

silver print, wash and fix in a solution (ordinary

strength) of hypo, soda, with an addition of a tea-

spoonful of bicarbonate soda to the pint. No gold
must be used. Wash the prints well, and immerse
in a saturated solution of chloride of mercury [a

poisonous salt]. A part of the chlorine passes
over to the silver of the picture and changes the

brown silver particles into white chloride of sil-

ver, which is invisible on the white paper. At
the same time subchloride of mercury (mercurous
chloride), which contains less chlorine than the

chloride of mercury, is precipitated. This body
is also white, and therefore invisible on the white

paper. When the paper is perfectly white, wash
in clean water and dry. These prints wUl keep
any length of time and light cannot affect them.
To develop, place the print in a solution of ammo-
nia or hypo, soda and the picture will slowly ap-

pear.
—A. Smedley Green, in Scientific American.

——' (
Some plants (hyacinths, for example) appear to

be able to grow and develop in total darkness.
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THE AGASSIZ ASSOCIATION AT THE
WORLDS FAIR.

In April, 1890, a sug:gestion was made in "The
Out-Door World" that the Agassiz As.sociation

make an exhibition at the World's Fair, and the

opinion of our Cluipters was asked for. At that

time it became evident from the responses received

that to most of our meniliets the plan seemed too

expensive and too ambitious to he wisely at-

tempted. Now. how<'ver, a much simpler plan is

proposed by Mr. Ilerliert C. Kobiiisou. of Indian-

apolis, namely, to secure space for an Agassiz

Association "
Headquaiters," or receptiou-ioom,

to be open during the exhibition under the care of

a eommitlee. This pbiu woul I involve compara-

tively little expense, and would be the means of

bringing liundrecis of our members into pleasant

relations of aequaintauce au.l trieudship.

Mr. Robinson is to be in charge of one of the

largest electrical exhibitions at the fair, and will

be constantly on the ground. He is one of our

most earnest members, and is conlident that with

the cooperation of the Chapters sufhcient space

can be secured, and a very pleasant feature added

to the summer in Chicago. We defer giving fur-

ther details of the plan luitil we hear from the

Cluipters and members of the A. .\., but should

the idea "strike" most of them favorably, a com-

mittee will be promptly appointed to make all

necessary arrangements. Now let us hear from

everyone interested, either pro or aon!

A CORRESPONDING SCHOOL OF CHEMIS-
TRY.

We commend the following letter to all who
are interested in the fascinating study of chemis-

try, and promise to do all in our power to bring

Mr. Schumann's plan to a successful Issue.

1.34 ASHHURTON .VVE., \
YONKEKS, N. Y., Aug. 11, '91. /

Mr. H. H. Bai.lahd:

My Dear Sir: Ever since last winter I have

been wishing that the A. A. could organize a cor-

responding college of chemistry, and I think from

what it has done that it can. I give you my plan :

Name, : The A. A. Corresponding School of

Chemistry.

Object: The thorough, piactical, and system-

atic study of chemistry in all its blanches, through
the formation of progressive classes, in which the

scholars are, to a great extent, their own teachers.

The school is designed for such as have neither

time nor means to attend college.

Plan of Work : The school shall be divided into

a certain number of progressive classes, the

classes divided into sub-classes of not more than

six scholars each. The officers shall be a Presi-

dent, chosen annually by majority vote, who shall

act as principal and have the general supervision

and control of the school, issuing all notices, hav-

ing charge of correspondence, etc. ; a Faculty,

consisting of the President, and two of the higher

pupils or trustees (honorary members) to be ap-

pointed annually by the President. The Faculty
shall draw up a syllabus of the lessons for the

term s study, laboratory work, and requisite books

for each class.—to be revised and improved an-

nually;
—shall have charge of all motions, peti-

tions, and plans referred to them, and conduct all

examinations. Each class shall also have a Sec-

retary, appointed by the President.

Quiz : The members of the respective sub-

classes shall take turns as quiz-master, beginning
with the Secretaries. The "quiz," to consist of

questions and problems covering the month's

work, must be thoroughly prepared by the quiz-

master and distributed ten da3's before the end of

the month among the scholars of his division.

The students must eouscieutiously fill out the

quiz, all books to be closed as soon as received

until returned to quiz-master for correction, which

must not be later than the last of the month.

Notes and Queries : Five days before the end of

each month the President shall issue a note-book,

headed "Notes and Queries," which shall circu-

late from the lowest to the highest class. This

shall be used as a medium for the discussion of

anything remarkable, inexplicable, or interesting,

the more .advanced students aiding those less

wise.

Examinations : Applicants for membership shall

be assigned their proper class by examination.

Annual examinations shall be held for the promo-
tion of the students, the scholars' ability and in-

telligence being taken as a standard, rather than

percentage.
Yours truly,

CiiAiii-ES Schumann.

.Ml who would like to join this school may
address Mr. Schumann, at Yonkers.

THE COUNCIL OF THE A. A.

In the latest edition of our " Hand-Book" there

is given a list of specialists who constitute what

may be called the Council of the Agassiz Associa-

tion. The gentlemen named therein agreed to

answer all questions sent them by members of the

A. A. on subjects pertaining to their several de-

partments.
As it is now three years since the publication of

the "
Hand-Book," a letter was sent to each mem-

ber of the Council, in August last, asking two

(juestions:

1. About how frequently letters of inquiry
have been received.

2. Whether sucli letters will still be welcome.

Replies have been received from thirty members
of the Council, all written in the most kindly

spirit, and all but one agreeing to continue to

receive and answer letters of inquiry. It Is Inter-

esting to notice that the only compliiint made—
and this occurs in many of the replies—is that too

few applications for assistance are received ! Many
of our members have hesitated about writing to

our Council, fearing lest they might be overtaxed.

We assure them that they need have no such

anxiety. Men who oH'er their services to our

j'oung students are pleased and complimented in

proportion to the freedom with which their oft'ers

are accepted.
We note with regret the resignation from the

Council of Mr. A. W. Putman-Cramer.

No replies have been received from the follow-

ing gentlemen, and, as we desire to revise the list

in the "Hand-Book," we shall be grateful to any
of our members who will give us information re-

garding their present addresses. It may be that

some of them are not living.

Prof. A. .1. Sherman (formerly of Chicago).

Prof. D. Bruce Richards.

Mr. W. R. Lighten (formerly of Leavenworth, Kan.)

Mr. 11. F. Atwood (formerly of Rochester).

Mr. Robert W. Wood, Jr. (formerly of Jamaica Plain).

Prof. S. r. Peckham (formerly of Bristol, R. I.)

Mr. D. H. Eaton (formerly of Woburn, Mass.)

REVISED LIST OF THE COUNCIL.

With the omissions noted above, the present

addresses of the A. A. Council are as follows :

ARCHitOLOGT.

Mr. Hllborne T. Cresson, 224 South Broad street, Pliila-

delphia.
Mr. Joseph Wigglesworth, Wilmington, Del.

SCIENTIFIC BIBLIOGRAPHY.

Mr. O. Bjerregaard, Astor Library, New York.

BOTANV.

Dr. A. W. Chapman, (southern flora), Appalachicola, Fla.

Marcus E. Jones, A. M., 125 W., Third South street, Salt

Lake City, Utah.

Mr. C. K. Orcutt, (Pacific coast), San Diego, Cal.

W. H. Seaman, M. D., 1,424 Eleventh street, Washington,
D. C.

Prof. A. B. Seymour, (fungi), Cambridge, Mass.

Prof. William Trelease, Sliaw School of Botany, St. Loui.s,

Mo.
Prof. W. Whitman Bailey, fi Cushing street. Providence,

R. 1.

CHEMISTRY.

Marcus Benjamin, Ph. D., 15 West 12oth street. New York.

Dr. Peter Collier, Geneva, Ontario Co., N. Y.

Prof. C. J. Lincoln, Aspinwall Hill, Brookline, Mass.

Prof. Ciiarles S. Doggett, 107 Livingstone street. East Bos-

ton, Mass.

Austin P. Nichols, S. B., Haverhill, Mass.

CONCHOLOOY.

Mr. Harry E. Dore, Portland, Oregon.
Mr. Thomas Morgan, Box 164, Somervilie, N. J.

Mr. Andrew Nichols, Jr
, Asylum Station, Mass.

Mr. C. R. Orcutt, San Diego, Cal.

ENTOMOLOGY.

Mrs. Julia P. Ballard, Easton, Pa.

Prof. Leland O. Howard, Department of Agriculture, Di.

vision of Entomology, Washington, D. C.

J. A. Llntner, Ph. D., State House, Albany, N. Y.

GEOLOGY'.

Prof. LcRoy Griffin, North Granville, N. Y.

Mr. Charles F. Prosser, (Devonian fossils). United States

Geological Survey, Wasliington, D. C.

Prof. C. R. Van Hise, Department of the Interior, Geolog-

ical Survey, Madison, Wis.

MINERALOGY.

Prof. W. O. Crosby, Boston Society of Natural History,

Boston, Mass.

Prof. Thomas Egleston, Columbia College, New York.

Prof. G. Guttenberg, Central Higli School, Pittsburg, Pa.

Prof. F. W. Staebner, Washington, I). C.

Frank W. Traphagen, Ph. I)., College of Montana, Deer

Lodge, Montana.

ORNITHOLOGY AND OOLOGY.

J. de B. Abbott, M. D., Box 2.30, Bristol, Pa.

Prof. Amos W. Butler, Academy of Science, Brookville,

Ind.

George Bird Grlnnell, Ph. D., 318 Broadway, New York.

PHYSIOLOGY.

William M. Balrd, M. D., 68 West 106th street, New York.

ZOOLOGY.

Dr. C. F. Holder, Pasadena, Cal.

Prof. David S. .Jordan, (lish), Menio Park, Cal.

Prof. George W^ Peckham, (spiders). High School, Mil-

waukee, Wis.
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THE MORE LETTERS THE BETTER.
To show how groundless are the fears of those

who hesitate to write to the Council for assistance

in their studies, we quote a few extracts from let-

ters received during the past month :

I have been receiving from ten to twenty letters

a year from members of the A. A. I shall be glad
to continue to answer the questions which may be
«eut.—L. O. Howard, Acting Entomologist.

I regret to say that I have been consulted only
once. You may still keep my name with those
who are willing to answer any questions for the

members of the A. A.—Charles S. Doggett.

I have been consulted perhaps a dozen times in

the past two years by persons who wished birds

identified. I am willing in the future, as in the

past, to answer questions submitted to me.—
George Bird Grinnell, Ph. D.

I am perfectly willing to continue answering
questions, or, in fact, to help on the cause in any
way in my power, hut I really should like more to

do than has fallen to my share.—F. W. Staebner.

I am frequently consulted about birds, and will

gladly answer, to the best of my ability, any
questions relating to our ornithology, or to the

anatomy of vertebrates.—J. de Benneville Abbott.

I am consulted by members of the Agasslz As-
sociation often, and from every State and Ten-i-

tory west of the Mississippi river; and I take

pleasure in answering. I will answer any ques-
tions in botany, geology, or ornithology, as here-
tofore.—Marcus E. Jones.

I have had no letters to answer for nearly two
years. I am very willing to aid in the work.
With best wishes for the Agasslz Association,
Andrew Nichols, Jr.

During the past eighteen months I have not had
one single request for information or identifica-

tion from the A. A. Whether there is a lack of
interest in my particular branch, I cannot say, but
I assure you that I am still willing to answer all

questions sent to me, and will gladly assist, as far

as I am able, in the identification and classifica-

tion of the Mollusca in possession of any Chapter
of the A. A. Hoping that I may be of more ser-

vice in the future than m the past, sincerely

yours, Harry E. Dore.

I have made up my mind that those of your
members who are interested in conchology don't
want any more advice, or else they must all have
"la grippe," for I haven't had a letter in a year
or more. I am always ready to lend a hand to

anyone, and shall also be glad to exchange speci-
mens of shells. Hoping that you will stir up the

members of the A. A., so that I may have a "
big

rush" of letters, I remain your friend, Thomas
Morgan.

Many thanks for your kind letter. I shall al-

ways be glad to try to answer the queries of my
young friends who belong to the Agasslz Associa-
tion. It is a pleasure to receive their letters, and
I have gotten much valuable information in this

way for the Peabody Museum since I have been

among its workers. Aboriginal remains have
thus been located (and visited by me) in Arizona,
Xew Mexico, and California, and burial places
and mounds noted in the Mississippi and Ohio

Valleys. I generally have a few letters each
week. Last year at least two hundred letters

were received from correspondents, both in North
America and in Europe. The Agassiz Associa-
tion is evidently fulfilling its mission to the young
and old alike of both continents.—H. T. Cresson

ORIGINAL OBSERVATIONS BY MEMBERS
OF THE AGASSIZ ASSOCIATION.

269. Frog Eats Fkog.—I observe in the Au-

gust number of this paper an item under this

heading. This will not seem remarkable to any-
one who has kept an aquarium. The bull-frog

(Mana cateshiana) is a "terrible" eater. A pair
of them recently devoured six green frogs (Sana
clamitans) in a week in my own aquarium. Now
the green frog is from one-half to two-thirds the

size of the bull-frog. The latter often eats mice,
and devours pieces of meat two-thirds his own
size.—R. A. Campbell, Hanover, N. H.

270. Uses of Cactus.— "I cannot see any
beauty in those things," remarked a guest as he

passed my collection of Colorado cactus
;

" of

what use are they anyway?" 1. The Indians dis-

till a drink from them. 2. A cure for the bite of

a rattlesnake may be made from the seed-pods.
3. Children will eat the seed-pods in spite of the

prickles on them. 4. The woody stem of the cane

cactus, when the pulp is removed, is used for

canes and some kinds of ornamental work. 5. A
reliable person has told me that in a certain local-

ity in the western part of the State, cattle subsist

entirely upon cactus and saltweed in the winter,
when there is nothing else to feed upon. 6. When
the Utes were removed from this State to Utah,
the escort found the drinking-water impure, and

settled it by slicing cactus and putting it in the

water. 7. Another novel use has been made of it

by a bird called a " road-runner." The story was
told in the Scientific American, perhaps two years

ago. The bird saw a rattlesnake at rest, and piled

a circle of cactus about it. When ready to move

away the snake found no way to escape, and,

being repeatedly stung by the cactus spines,

finally poisoned itself with its own fangs.
—McM.

E. B., Colorado Springs.

Editor of Popular Science News :

Dear Sir : Noticing in a recent number of the

Science News an account of frogs eating each

other, I would say that I have noticed the same

thing myself when catching frogs for their legs.

I have frequently, when dressing them, found

small frogs inside the larger ones. Anyone can

easily satisfy himself in regard to it by putting a

small frog on a hook and dangling it in front of

the mouth of an old green-headed croaker for an

instant. Frogs live on small bugs and flies, which

I have watched them catch many a time. I re-

cently saw a small speckled frog take up a posi-

tion beside a piece of fish partially decayed, and

as the flies approached, attracted by the fish, he

devoured them instantly, catching them and draw-

ing them into his mouth with his tongue. I^ast

week, while on a trip to Otis Pond, in Massachu-

setts, I was catching frogs for pickerel bait in a

spring, when I noticed something about two

inches long hanging from the mouth of a medium-
sized frog. On pulling at it I drew from the

frog's stomach a full-sized mouse. It could not

have been caught long, as it showed from its

appearance that the frog had not begun to digest
it. It required quite a strong pull to draw the

mouse out, and the frog presented an emaciated

appearance upon losing his meal.

Respectfully,
J. P. Poland.

Hartford, Conn., Sept. 10, 1891.

f^t

SIMPLE BOTANICAL APPARATUS.
My apparatus is the simplest possible : A

trowel for deep-rooted plants ;
a press consisting

of the top of a table, newspapers, two books, and
a stone; and for mounting, a bottle of glue, a

pen-knife, and—a hair-pin ! Our teacher adopted
the use of Le Page's glue, from your suggestion
in the A. A. hand-book, "Three Kingdoms."—
Miss M. P. Williams, Topeka, Kan.

FIVE HUNDRED AND SIXTY-SEVEN
"SWEEPS" IN ONE CHIMNEY.

Some time ago my attention was attracted by
the following newspaper paragraph :

A large flock of "
chimney sweeps

" took to roosting in a
chimney of the house of John A. Butts, of Thomaston, Ga.
One night he covered the chimney with a board, and early
next morning replaced the board with a bag. When he re-

moved the bag it contained 567 imprisoned birds.

Knowing how unavoidable it is for errors to

find their way into the busy papers, a note was
sent to Mr. Butts inquiring whether the report
was correct. He replied as follows:

The statement is correct. Before I removed the board I

built a slow cob fire; then, removing the board, I put on the

sack, and, of course, the birds made for the top. I am will-

ing that you should use these facts.

Respectfully,
John A. Butts,

Thomaston, Ga.

»
AGASSIZ DAY AT AVON-BY-THE-SEA.

Friday, August 21, was celebrated by the Sea-

Side Assembly at Avon, N. J., as Agassiz Day.
Invitations were issued to all members and Chap-
ters of the Agassiz Association in the neighboring
States, and met a cordial response. The meeting
was thoroughly successful and enjoyable. We
regret that the detailed report of the proceedings
has not been received as we go to press. If the

proposed programme was carried out, however,—
as we believe It was,—Prof . George Macloskie, of

Princeton College, presided. Following short

addresses by eminent scientists came a discussion

of the "Relation of the Agassiz Association to

the University Extension Movement." A Sear-

Side Assembly Chapter of the A. A. was then or-

ganized. In the evening a lecture, illustrated by
the stereopticon, was given by Prof. Arthur M.

Miller, of Wilson College. Saturday was a " field-

day," and in the morning boats were furnished
free for all who wished to do marine collecting on
Shark River, while in the afternoon the guests
went botanizing under the guidance of Dr. John
E. Peters. To William M. Alberti, Secretary, is

due much credit for the success of this pleasant

"Agassiz Day."

OUTINGS OF THE BARTON CHARTER.
The following excursions have been planned by

the Barton Chapter, Boston. All members of the
A. A. are cordially invited.

Bound
trip

Leave fare
Date. Excursion. Boston. Station. about.
Oct. 8. Milton. 1.03 P. M. Old Colony. .15

Oct. 10. Squantum. l.aO P. M. Old Colony. .20

Oct. 17. "West Medford. 1.40 P. M. Lowell. .30

Oct. 24. Somerville. 1.10 P. M. Head of Hano- .10

ver street.

Oct. 31. Waltham. 1.36 P. M. Fltchbnrg. .30

For further information address the committee,
Frances Zirngiebel, 47 Bowker street, Roxbury;
Katheriue Parsons, Caroline M. Crawford.

A CORRESPONDING ENTOMOLOGICAL
CHAPTER.

Dartmouth College, Hanover, N. H.
Have just returned from a collecting tour

among the White Mountains, and find the July
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number of Popular Science News. You ask

whether we cannot have a iride-atcake Correspond-

ing Entomological Cliapter. To me that seems a

fine idea. It is what I have been longing for for

the last Ave years. Will you kindly publish a

note in "The Out-Door World,"'" inviting those

interested to correspond witli me,—and we will

see whether we cannot organize a truly "wide-

awake" Chapter.
Yours very truly,

Egbert A. Campbell.

REPORTS FROM CHAPTERS.

136, New London, Conn., [A].—This has been

one of our most prosperous years. The first two
months were spent in the study of ornithology,

many of the members reading interesting papers
on our local birds. I^ater the study of astronomy
was added, and afterward botany. All our mem-
bers have collections of some kind. We are now

engaged on Professor Guttenberg's course in min-

eralogy. We extend our most hearty wishes for a

prosperous year to all the other Chapters of the

A. A., and to the President.—William P. Benja-

min, Sec.

142, Roswell, Ga., [A].—We have done fairly

good work, having made special studies of butter-

flies, birds, and mosses. We have learned that

even intelligent people are too prone to rest con-

tent with the traditional statements of books,

accepting them as true without personal verifica-

tion. Please let us thank you for your response
to our last report, with its touches of the exqui-
site spring among the Berkshire hills. It is glo-
rious with us in the South

;
but I can appreciate a

certain delicate charm we may miss, with whom
the roses bloom always. Gratefully and sincerely

yours, Phcebe E. Packard.

148, Pittsfleld, Mass., [C].—Our Chapter is still

on its feet. We have made considerable addition

to our collection of insects and to our library.
We greatly enjoy Professor Guttenberg's course.

—Charles L. Adams, Sec.

180, London, England, [A].—We now number

twenty-three members, but, many being non-resi-

dent in the neighborhood, the average attendance

at our tri-weekly evening meetings is about ten.

Our ages range from eleven to forty-two, with a

preponderance of adult years. We have wholly
revised our rules and by-laws. Every fifth meet-

ing is a "Miscellaneous" one; on other evenings
a paper is given by one member and discussed by
the others. The following i)apers have been read

during the past year: "Electricity," "Proto-

plasm," "Earthworms," "Cats," "Personal Ex-

periences in Australia," "Hawk-moths," "Liz-

ards," "British Snakes," and "Corals." The

essay on "Lizards," by the Secretary, was mainly
the outcome of a visit to Jersey, w hence the author

brought some interesting live specimens, produced
at the meeting. The paper on "British Snakes,"

by the Ti-easurer and Librarian,
—daughter of a

German "
naturtorscher,"— was likewise sug-

gested by a live specimen—a ringed snake sent

by a friend from South Wales. We have added

new books to our library and natural history ob-

jects to the museum. The latter has been en-

riched by some beautiful butterflies from our hon-

orary member in San Salvador. Our Secretary
has unfortunately, owing to business, had to

resign his post, after three years' good work, and

the Chapter recognized his services by a present
of A. R.Wallace's "Darwinism." On the occa-

sion of our fiftieth meeting, January 17, the Presi-

dent took as his subject, "Wliat is tlie Agassiz
Association?" and the ensuing discussion led to

the general expression of a desire to improve the

Chapter by more thorough devotion, greater sys-

tem, and, in short, by acting more after the spirit

inculcated by the founder of the Association, and

thus becoming worthier of the name of Agassiz.
—

Alfred N. Coupland, Pres.

181, Sanford, Florida, [A].—We have now a

muster-roll of six members, having added one

new name since our inauguration in August. We
have held regular monthly meetings, with full

attendance from the start. Tlie time of year has

been unpropitious for out-door work, especially in

botany, entomology, and ornithology, which are

the principal subjects intended to be taken up by
our members. We have started a collection of

miscellaneous specimens, which we Iseep at head-

quarters ;
we have quite a nucleus, which we hope

during the coming spring and summer will be

much enlarged. One of our members has man-

aged to collect seventj' specimens of the Lepidop-

tera and over twenty of the Hymenoptera. We are

utilizing the winter months by the study of as-

tronomy, in which all our members take great
interest. We have at headquarters a library of

thirty-five volumes on subjects appropriate to the

work of the Association. Apropos, the Chapter
desires me to ask whether the study of travels in

connection with geography is appropriate work
for our members. We enclose you on a separate

slip a notice of our wish to be included in the list

of "corresponding" Chapters. Of course, being
a young Chapter, we fear we shall not be able to

give much information
;
but we are very desirous

of learning, and will do our best to answer any
questions addressed to us. We hope to be able to

exchange specimens collected in the South for

those of northern States.—R. E. Wyllie, Sec.

192, Boston, Mass., [C].
—We have taken Pro-

fessor Guttenberg's second grade in minerals, and

are especially interested in the flame tests. In

the spring we devoted our time to botany, and

analyzed many flowers. Last May an enjoyable
excursion was taken to Wayland, Mass. A few
months ago we joined the Massachusetts State

Assembly. Our meetings are held at 5 Ringgold
street, and our oflicers are as follows : Lillian

Mason, I'resident, 5 Ringgold street; Fannie

Rothenburg, Treasurer, 166 West Newton street;

Grace Smith, Secretary, Hotel Harvard.

. <»>

[Written for " The Out-Door World."]

THE BLUE MOUNTAINS.
BY GEORGE c;. ALBERT,

Member of the Agassiz Association.

The most beautiful scenery of the Blue Mount-
ains is to be seen in the cliff's of limestone strata

which rise in high perpendicular escarpments,

and, standing in their dark gray colors, present a

rich contrast to the green foliage of the forest

beneath. The precipitous hills and wooded val-

leys form the most beautiful scenery of Canada.

The Beaver River, which is well known for its

wild scenery, flows through a richlj' wooded val-

ley formed by the folding and erosion of the un-

derlying Niagara limestone. One cannot but ad-

mii-e the beautiful manner in which large pinnacles
of rock project vertically to a great height above
the river, sending their shadows far over the thick

forest beneath, forming dark glens frequented by
deer and foxes.

The land, attaining in some places a height of

eight hundred feet above the (Jeorgian Bay, is

very irregular. Whether this is owing to the

folding of the underlying strata, or the une<iual

disposition of the drift, is uncertain, but one

would be inclined to suppose the former, from the

many outcrops of the strata in all directions. A
curious instance of erosion was observed where a

large pinnacle of rock stood out some distance

from an escarpment witli its under strata almost

eaten away, leaving a monument to commemorate
the extent of the ancient bed. On the top of the

highest land, nine miles from the Georgian Bay,

many Laurentian boulders are found, of which

micaceous and hornblendic quartzite form the

greater number
;
while among the slate and local

limestone, granites, syenite-gneiss and garnetife-

rous rock are found, appearing in some places to

be glacial moraines. A large granite boulder was

found on the top of the clift" about eight hundred

feet above the bay, in the district of the caves,

but no striae were found as evidence of glacial

action. In this vicinity a long terrace, caused by
the outcrop of the Clinton or Niagara limestone,

strikes in a direction north and south until a

height of nearly two hundred feet is reached,

when it strikes towards the southeast. I^arge

blocks and pillars of rock stand as monuments of

Nature's architecture, while below, far beneath

the immense fragments which have fallen, are

snow and ice which remain unmelted from year

to year. How long these huge masses have laid

here, how many winters' snow has melted on

their gray faces, or how many autumns have seen

the crimson leaves of the trees fall and decay
between these dark ci'cvices, we do not know;

only the high gray cliff's and the moss-covered

fragments are left as memorials of the enormous

power of Nature in their upheaval.

The ravine known as "Ice Glen" has been

caused by the splitting of the clifi' into immense

fragments, and their removal to some distance

from the old bed. These have fallen against each

other at the top, forming a peaked roof, and by
their close contact make intense darkness. Large

fragments or boulders of limestone are suspended

between the walls, which seem as if it would only

require a slight touch to send them crashing down

on the rocks below. The cliflT presents a picture

of grandeur as we look from the ravines beneath.

Huge fragments of rock form caverns and crev-

ices which lead about in intense darkness between

icy walls and rocks, over which we slip and climb
;

and one is almost overpowered with awe as he

stands and looks upward at the black-gray masses

above, which are rent and cracked into long seams

as if by an earthquake. We think as we stand

and gaze at the cliff's, or as we listen in the caves

and hear the gurgling of the rushing water under

the rocks, what a strange history these rocks

would tell were they able to converse with us.

Owing to the fine texture of the limestone,

water cannot percolate it, and we have not the

curious phenomenon exhibited in stalagmites.

The walls of the caverns have sharp edges, except

where the dampness has decomposed the lime-

stone, when we see a thin coating on the rock.

There is an entire absence of fossils in the strata

—not even a small Silurian shell is found. It has

been maintained by some local geologists that car-

bonaceous minerals exist under the strata, but I

do not think that they exist to sufficient extent

to pay the expense of mining. Many mineral

springs are found on the northeastern outcrop of

tlie beds, but these seem only superficial, and the

gas may arise from the underlying Utica shale,

which is rich in carbon.
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The past month has been a fruitful one in

pseudo-scientific marvels as described in the col-

umns of the daily newspapers. In the early part
of the month the remarkable information was

telegraplied all over the country that the astrono-

mers at Mt. Hamilton had discovered "snow on

the moon "
by the aid of the great Lick telescope,

the only basis for the story being, apparently,
tliat some recent lunar photographs showed some

markings which might possibly have been due to

snow, but most probably were not, as no other

indications of the presence of water or air on the

moon have as yet been observed. The possession
of the largest telescope in the world is in one way
a disadvantage to the ilt. Hamilton astronomers,
as it serves to render them a conspicuous mark
for imaginative newspaper reporters in search of

a sensation for their columns.

Scarcely had the great "snow discovery"
passed out of the public mind than a sure cure

for drunkenness was announced, as the discovery
of a physician in that conveniently indefinite re-

gion of "out West." ITiis therapeutical wonder
was said to consist of chloride of gold, adminis-

tered hypodermically, and was warranted to to-

tally destroy all desire for alcohol in the most
confirmed inebriate. That drunkenness in some
cases is a disease, and not a vice, must be admit-

ted ; l)ut it is a mental rather than a bodily dis-

ease, and the sufferers must be treated l)y psyclio-

logical rather than physiological metliods. lu

addition to this, as far as is known, the salts of

gold have no medicinal value whatever, and, when
administered in notable quantities, are distinctly

poisonous. One might as reasonably expect to

develop a philosopher by the administration of a

solution of platinum, or a statesman l)y a hypo-
dermic injection of a salt of silver, as to transform
a confirmed inebriate into a son of temperance by
the alleged power of chloride of gold.

But of all the preposterous scientific absurdi-

ties, the theories and experiments of the govern-
ment rain-makers undoubtedly stand at the head.

The party have recently removed their base of

operations from Washington to Texas, and, by a

fortunate coincidence, the first explosions—on the

11th and 18th of August—were followed by rain.

This was, apparently, a confirmation of the theory
of the "rain doctors"; but an inspection of the

weather maps for those dates shows that on the

nth there was a natural rain which extended over

the whole of Texas and the adjacent regions, and
on the 18th the rain began to the north of Texas
at least eleven hours before the explosions, and
covered an area of over 800,000 square miles. The
most enthusiastic supporter of the theory will

hardly care to claim any direct connection be-

tween these widespread storms and the fireworks

of the party of experimenters in the town of Mid-

land; and as the reports show that the experi-
ments wliich were made later in the month were
total failures, it is probable that the storm missed a

connection somewhere and failed to arrive in time
for the celel)ration. The production of rain by
explosions in the air is in opposition to every
known scientific principle or natural law, and the

very utmost that could be expected of such an

explosion would be the local precipitation of a

few gallons of water from an atmosphere already
saturated with moisture—and there is little proof
that even this eflfect would be produced. Bom-

barding the heavens to produce rain might appro-

priately have been tried by a tribe of African sav-

ages, but it is not very greatly to the credit of an

enlightened country like the United States that

such a proceeding should receive the benefit of

governmental recognition and an appropriation
from the public funds.

The record for quick Atlantic passages has

again been broken, the steamship Majestic having
crossed from (iueenstown to New York in 5 days,
18 hours, and 8 miuutes; while a fortnight later

her sister ship, the Teutonic, made the passage in

.5 days, 16 hours, and 31 minutes, the record of a

single day on this passage being 517 miles—the

longest distance ever traversed by a steamship in

twenty-four hours. While these fast "record-

breaking" trips are of interest as showing the

perfection of modern machinery and engineering

skill, the practice of ocean racing cannot be other-

wise than a most dangerous one, and it is nothing
but criminal recklessness to place the lives of

hundreds of passengers in imminent jeopardy for

the purpose of saving a few hours in a journey
which must necessarily last for several days.
Some of these swift steamers have escaped total

destruction by the merest chance, and unless the

attempt to break the record is abandoned, a terri-

ble catastrophe is sure to occur. But until the

lesson is learned, the great majority of European
travellers will crowd on board the fastest boats,
while the more sensible ones will content them-

selves with the safer and more comfortable ves-

sels, even at the cost of a slightly lengthened sea

voyage.

A PKii.MANKXT meteorological observatory is to

be erected on the summit of Mont Blanc, provided
the difficulties in the way can be surmounted, the

principal one being that the observatory must be

built on the solid rock, and the top of Mont Blanc

is covered with glacier ice of an unknown thick-

ness. As the house must be above ground, and

cannot be of more than a moderate height, it is

certain that should the glacial cap be 150 or 160

feet in depth, the project will have to be aban-

doned. There has been for several years a signal
station on the summit of Pike's Peak, which is

l)ut slightly lower than Mont Blanc
;
but the cli-

matic conditions of Colorado and Savoy are so

different that there can be no comparison between

the two stations. A series of winter observations

at the summit of Mont Blanc would be of the

greatest meteorological interest and value, aud it

is to be hoped that the enterprise will be carried

to a successful conclusion.

Thk mechanical equivalent of heat has been re-

determined by C. MiCULESCO, by an improved
modification of Joule's original method. The
result obtained was 777.7 foot-pounds, comparing

quite closely with Joule's original figures (772

foot-pounds). In other words, the quantity of

heat by which a pound of water is raised in tem-

perature through one Fahrenheit degree is gener-
ated by the same amount of work which would

raise 777.7 pounds one foot high, or one pound
777.7 feet high. The determination is an impor-
tant one, and confirms the accuracy of the first

experiments.

Some large fragments of meteoric iron discov-

ered near Canon Diablo, Arizona, by Prof. A. E.

Foote, have been found to contain numerous
small diamonds. A similar find of a single dia-

mond was reported in 1887 by two Russian miner-

alogists, and is confirmed by this recent discovery,
which is beyond dispute. The discovery is an ex-

tremely important one, inasmuch as it indicates

the probable existence of organized matter, and

possibly of life, upon the body from whence the

meteors were derived, at some past time. The
existence of organic matter in some meteorites is

also confirmed by the analysis of one which fell

in Russia in 1889 and was found to contain about

five per cent, of a hydrocarbon resembling resin.

While it is quite possible that organic compounds
may have been formed in these cases by the direct

combination of hydrogen and carbon without the

intervention of a living organism, it is by no

means an untenable theory that the principle of

vitality may have been in existence in some past
time upon the celestial body from which the me-
teors came, or were formed.

[Original In Popular Science News.]

THE RECENT SCIENTIFIC CONVENTIONS
IX WASHINGTON.

BY katherine b. claypole.

The city of Washington has been called the

"Mecca of American Scientists," and this last

August well did it deserve the name. To it were

gathered hundreds of men and women more or

less scientifically inclined, and at least eight sepa-
rate and distinct congresses were held in the

Columbian University. Of these the Society of

Agricultural Colleges and Experiment Stations,

the Official Agricultural Chemists, the American

Chemists, the Association of Economic Entomolo-

gists, and the American Microscopical Associa-

tion first had possession of the buildings. Their

proceedings, as well as those of the larger socie-

ties following them, were from day to day re-

ported in detail by the Associated Press. This

article will, therefore, deal only with features of

general interest, and will endeavor to show that

people of scientific tastes and little technical

knowledge may yet gain much by attendance at

these yearly scientific gatherings.
The microscopists, to be sure, were at times far

too deeply learned for any but close workers. At
other times the comparison of the cells in the

mouth linings of a land and a water lizard, or a

discussion on the light-giving apparatus of the

fire-fly, would excite the interest of everyone

ready to be led into new channels of thought.

Moreover, everyone could follow the presidential

address of Prof. F. L. James, of St. Louis, who, in

a clear and logical manner, related his recent mi-

croscopic investigation of scorches and burns on

the threefold material of the pocket of a man's

overcoat, in which a pistol had been discharged
either accidentally or of intent. The owner of

the pocket was under trial for murder, and cir-

cumstantial evidence had been made to tell so

strongly against him that there seemtd no ques-
tion of his guilt. Nevertheless, a series of care-

ful experiments devised by Dr. James, the results

of which were shown under the microscope in

court, demonstrated to the complete satisfaction

of judge, attorneys, and eleven of the jurymen—
the twelfth utterly refusing to regard the evi-

dence—that the condition of the threads of the

pocket, lining of coat, etc., had been, and could

only have been, produced by the discharge of the

pistol in such a position that the man's own agency
was impossible.
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The impression of the value of the microscope
in legal inquiries was deepened when Dr. Thomas

Taylor, Microscopist, of the Agricultural Depart-

ment, exhibited a means that he has been com-

pelled to devise w Iiereby counsel and juries may
examine many microscopic mounts without the

loss of time involved in changing slides. Under

his direction, (^ueen & Co., of Philadelphia, have

made a circular disk of glass which will hold nine

wedge-shaped slides. This, fastened to any mi-

croscope, enables specimens of real and adulter-

ated products to be expeditiously compared. The
value of such an appaiatus in all microscopic ex-

hibitions will be readily seen. Its want had been

also realized by Dr. .James A. Flint, of the Ameri-

can uavy, who exhibited two very ingenious pieces

of apparatus of his own invention. The first, by
a process of revolution, brings a huudred or more

slides, fitted into brass holders, successively under

an objective of high or low power; while the

second is fitted for comparatively large objects

only. As Dr. Flint exhiliited it, four hundred or

more of the Furaminiferm were mounted on a large

metal disk enclosed in a box, and brought in suc-

cession under a microscope placed on the glass

cover, with no more trouble to the spectator than

the touching of a button.

Of the five scientific societies which formed the

local committee of the American Association for

the .Vdvancenient of Science, none will be remem-

bered more gratefully than the Woman's Anthro-

pological. To it is due the comfort of the 653

members who braved the heat and atteuded this

meeting. Ice water was kept in the halls, section-

rooms were ventilated and adorned with magnifi-
cent bouquets, and for the visiting ladies an ordi-

nary dressing-room was converted into a very
bower of delight and repose.

To the general member the Anthropological
section was the center of interest, and heie arose

tlie great discussion of the meeting, the exciting
cause being the exhibition by Mr. Thomas Wilson

of jade implements from Mexico and Central

America. Jade implements always precipitate an

argument on the source of the material forming
them and o( the people using them, and Professor

Putnam and Major Powell were both there to de-

feud the opposite views they hold on these points.

"The jadite came from Asia," maintained Profes-

sor I'utnam,
"
brought over with the ancient peo-

ple in their migration to this continent." "There

is absolutely no evidence," couteuded Major

Powell, "that the people did migrate from Asia,

whereas, as jade has been discovered in Alaska

and will undoubtedly be found in the Kocky
Mountains, there is no need to look beyond Amer-

ica for the source of the implements." Pinned

down by Professor Putnam to the categorical

question, "had jadite been found in Alaska—not

nephrite or sausurite, or any otlier green mineral,

but the actual jadite of the mineralogist?" Major
Powell was compelled to answer,

" no."

On a subsequent occasion Professor Putnam

strengthened his position with the photograph of

a skull—the only skull—that has been found in

Mexico under one of those gigantic ruins common
to that country and .Japan. It is that of a young
woman who, it was shown, had Undoubtedly be-

longed to the ancient people who built and used

these structures. The skull is broad, short, and

moderately high. The artificially depressed fore-

head and the filing of the front teeth, together

with the place of burial, indicate a person of

exalted rank, and, at the same time, one belong-

ing to the ancient Coast Peruvians, whom Profes-

sor Putnam derives from Asia, and whose migra-

tions have been already traced into Central Amer-

ica and Mexico, and even farther northward.

A marked feature of the proceedings of the

Anthropologists was the attempt made to estab-

lish sympathetic relations between the white man
and the red, and the repeated condemnation of the

inhuman and unjust treatment received by the lat-

ter at the hands of the United States government.
Miss Alice Fletcher, who has lived for many years

among the Nez Perces tribe, carried the audience

into the daily life and elucidated the habits of

thought of these much-enduring people ; people

against whom Thomas Wilson, at one time their

attornej-, testified we had committed every crime,
and that it was only after bearing repeated in-

sults, indignities, and wrongs, such as no white

people would have submitted to for a day, that

they took up arms against the United States. Mr.

Frank Gushing, from the vantage ground of long
residence among the Zunis and Initiation into

their priesthood, described the essentially dra-

matic and religio-sociologic character of their

primitive dances. The Messiah religion, more-

over, and Ghost Dance were explained by .James

Mooney, who spent last winter and spring with

the wild tribes of the Southwest, investigating
their claims and their needs under the auspices of

the Smithsonian Institution.

The biologists were this year particularly prom-
inent. The public address of the retiring Presi-

dent of the association. Professor Goodale, of

Harvard, discussed the numerous useful plants
that we may hope to employ in the near future,

many of which have not yet been used by man

anywhere. The lecture offered the citizens of

Washington by the association dealt also with a

botanical subject; but, though it was illustrated

by lantern views, Dr. Macfarlane, of Edinburgh,
failed to arouse popular interest, by reason of

confining himself to technical terms. Of all the

Vice-Presidents, Professor Coulter drew the larg-

est audience and elicited the most sympathetic

hearing, as he made a plea for more careful work

among botanical collectors and less readiness to

increase the already overlarge number of species.

The biologists are indefatigable workers, and

not only discussed over forty papers in their sec-

tion, but the entomologists and botanists each

held meetings for an hour daily. The latter were

the especial care of the Botanical Club of Wash-

ington, and received from their hosts pressed

specimens of plants from the neighborhood, a

guide to the trees of the cit}', and a book of beau-

tiful photographic views of the spots most inter-

esting to botanists.

The biologists sent up several resolutions for

the consideration of the Council of the Associa-

tion. One of these asked that the United States

government be urged to fall into line with the

jfovernments of European countries and provide
means whereby at least one table may bo main-

tained at the Naples Biological Station for the use

of American students, who have now to depend
on the courtesy of other nations and the chance

of being able to hire some vacant place.

That live questions should be discussed this

year in the section of Economics and Statistics

was to be expected under the leadership of Prof.

Edmund James, of Philadelphia, who struck the

keynote in his opening address on tlie present
economic condition and future prospects of the

American farmer. This useful member of the

community was described to be in a bad way and

likely to be in a worse one. Professor James,

however, pointed out lines that may lead to im-

provement. Railway policy must be altered at

many points— at some of them fundamentally.
The system of taxation must be re-adjusted, and

the farmer relieved of unjust burdens. The tariff

must be improved ; the banking and general mon-

etary policy of the country changed in many
respects. The farmer must also do sometliing for

himself. He must cease to compete with the

Russian peasant, the Indian ryot, and the South

African boor in the production of wheat for the

Loudon market, and seek new crops where intelli-

gence and skill count for more than mere fertility

of soil or juxtaposition to market. This calls

again for a broad and liberal policy towards agri-

culture in all its relations, and active aid for all

those various means by which agricultural science

and art may be extended and made more efficient.

To this section Mr. J. S. Billings gave an exhi-

bition of the census-counting machine. Cards

were shown containing all the ordinary details

found upon the census paper. These cards were

then perforated over certain words to accord with

the descriptions of individuals, and passed to the

recording machine, where a few touches on an

electiic button would register a man as white,

twenty-five years of age, a butcher, the son of an

Irish father and .Vmerican mother, with sundry

particulars concerning his physical and mental

condition.

The two days set apart by the A. A. A. S. for

sight-seeing and excursions were used by the

geologists for the summer meeting of the Geo-

logical Society of America. A memorial of the

deceased President, Alexander Winchell, marked

the opening of the proceedings. Many debated

and still debatable questions were discussed dur-

ing the sessions, those referring to the Glacial

period being particularly attractive to the un-

practiced hearer. There was pleasure, too, and

profit for this same individual in the evening lec-

tures by Henry M. Cadell, of Bo'ness, Scotland,

and Bailey Willis, of Washington, who, with the

help of lantern illustrations, explained their recent

experiments in reproducing mountain structures.

Some beautiful photographs of the Muir glacier

and its vicinity were also projected on the screen,

exciting in everyone the desire to accompany Mr.

H. P. Gushing in his next exploration of that fas-

cinating region.

The names of many foreigners appeared upon
the programme of the society, papers were read in

English hard to follow, and unfamiliar forms and

faces were seen in ever increasing numbers in the

lecture-room. By Wednesday morning the hall

was a veritable Babel of tongues, and one knew

that the International Geologists were ready for

their fifth triennial meeting. jVccording to rule

and precedent, French should have been taken as

the medium of official intercourse, but alas!

American geologists do not, as a rule, understand

that language, and only one or two had taken the

precaution to learn enough to conduct a conversa-

tion. For this meeting, therefore, every man was

allowed to choose the language in which he pre-

sented his commimication— which means that

English prevailed, as most of the visitors could

make themselves understood in that tongue, be-

sides speaking German and French fluently, and,

it may be, Russian and another language or two

as well. The subjects for the consideration of

this congress covered wide fields, such as the

classification of glacial drifts, the correlation of

all known strata, and the colors to be used in geo-

logical maps representing the same, so that there

may be one geological usage for the whole world.

But it must not be thought that it was all work

and no play with the scientists. The microscop-

ists spent their afternoons in visiting the Depart-

ment of the Interior, where the microscope is in

daily use, and took an excursion togetlier to
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Mount Veniou. To Mount Veiuon, also, were the

nienibers of the A. A. A: S. taken as a body, be-

sides being received by the Boar<i of Trade at the

rooms of Arlington Hotel. The National Museum
was opened for them one evening, as also to the

International Geologists a week later. For the

International Geologists there were many recep-

tions, the most notable being that of the Geologi-
cal Society at the Arlington Hotel, and of the

Director and officers of the Geological Survey in

the rooms appropriated for their work.

Many indeed were the demands made by science

upon Washington this August, but Washington
was ready to meet them all, and every scientist or

science lover who found himself there must ac-

knowledge that his pilgrimage was not in vain.

PHOTOGRAPHY WITH A BLACK BACK-
GROUND.

The color known as black is not, properly

speaking, a color at all, but simply the absence of

all color or light. A substance that absorbs all

the rays of light falling upon it would be per-

fectly black: but no such substance is actually

known, as all dyes or pigments, even of the dark-

est shades, reflect a small quantity of the light

falling upon them.

As bl.ack, however, is the total absence of light,

it follows that nothing can be so black as a per-

fectly dark room, or the out-door world on a

cloudy night ; and, as under such couditions there

Fig. 1.

can be no light, there will be no action upon a

photographic plate exposed in such a room or

upon such a night. Thei'efore, if we desire to

take a photogi-aph against a perfectly black back-

ground, we need not trouble ourselves w ith hang-

ings of black cloth, but simply open a window on

a cloudy evening, if we are to use a flash light, or,

if the picture is to be taken by daylight, we may
open the door of a dark room or building and

obtain a background both theoretically and prac-

tically non-actinic.

With such a non-actinic background many in-

teresting and amusing photographs may be made

by a process of multiple exposure. J^ig. 1, for

instance, represents a man. playing ball with his

own head. This picture was taken at night by
tneans of a flash light, three exposures being

necessary, the open window forming the back-

ground. The two small heads were first taken in

succession, the person represented standing on

the balcony outside, with a black cloth thrown

over his body, and the light from a flash lamp

being thrown upon his head as he posed in the

difterent positions. He then took the position

represented in the engraving, and another flash

imprinted his whole figure and the walls of the

room upon the plate, which, when developed, gave
the amusing result shown in the illustration.

Fig. «.

Fig. 2 was taken in a similar manner, the statu-

ette which apparentlj- stands upon the table being
a miniature of the girl kneeling at its side.

In Fig. 3 the conditions are dHferent. This pic-

ture was taken by daylight, and the open door of

a warehouse formed the non-actinic background.
Here the secondary image is enlarged, and the

small boy in the shafts of the wagon is appar-

ently engaged in carrying off his own head.

Numerous other applications of this principle
w ill at once occur to every photographer, and the

process is so simple that very unique eftects can

be ol)tained by any amateur possessed of the ordi-

nary amount of patience and ingenuity.

rig. 3.

An important point in such pictures is to have

the difterent images fall upon their proper place

on the plate. This is easily secured by attaching

to_the ground glass a bit of gummed paper show-

ing the position of the smaller images
—the beads

in Fig. 1, for example. Then when the principal

exposure is made, the relative position of the dif-

ferent images can be accurately adjusted by mov-

ing the camera in the usual way.
The accompanying engravings are copied from

La Nature.
*»<

[Special CorreBpoudence of Popular Science News.]

PARIS LETTER.
The university holidays have begun, and sci-

ence enjoys well-deserved vacations; no lectures,

no laboratory work ; scientific societies—even the

Academie des Sciences—are nearly abandoned, and

writers have for a month or two dropped their

pens, while the ink slowly dries in the inkstand.

But this does not prevent some work from being

done, and most of the scientific men devote a

week or a fortnight to scientific meetings, which

commonly occur at this time of th^ year. Some
—many even—have been to the meeting of Hy-
giene and Demography in London

; others to the

Cardifl' meeting of the British Association for the

Advancement of Science; many have followed

the sittings of the Congres pour I'Etude de la Tu-

berculose in Paris
; many, also, are going to the

Marseilles meeting of the Association pour VAvance-

ment des Sciences. All these meetings are of inter-

est and pleasurable. In the French meeting for

the study of tuberculosis important discussions

have been conducted. Of Koch's method nothing
has been said

; it is totally abandoned, and is con-

sidered a total failure. The method which has

been most discussed is that of MM. C. Richet and

Hericourt, of Paris, which consists of subcuta-

neous injections of dog"s blood serum, or hemo-

cyne, as it is called. This method has been exper-
imented with in France and in Italy by many
physicians, and, on the whole, seems to yield

good results. The principal effect obtained is the

considerable benefit conferred upon the digestive
functions. Patients who were unable to eat any-

thing and were utterly dyspeptic have seen their

appetites wonderfully improved, and were aston-

ished at the quantity of food they could absorb.

This improvement is accompanied by an increase

in weight, at times very important; and other

results consist in the greater ease of breath, in

quieter sleep, in a marked decrease of cough and
of night transpiration, so that the patient feels

really stronger and is less troubled with his dis-

ease. At the same time it is noticed that the

bacilli disappear, if the patient is at the first

period of the disease, while they become much
less frequent if the second period has set in.

Patients at the third and last stage are sometimes

benefitted, but, of course, their case is much less

hopeful than that of the others. Such are the

general results noted by MM. Richet and Heri-

court, and by Professor Semmola, of Naples, M.

Vidal, of Hyeres, and many others; and, as the

experiments have been conducted for a period of

many months already, if not a whole year, these

conclusions may be considered as based on a suf-

ficient number of data. Some other facts have

been gathered which deserve a passing notice.

Professor .Semmola has seen that the capacity of

the chest, or lungs, is increased by hemocyne, and

that the blood contains more hemoglobin than

before, so that the vitality and efficiency of the

blood is much increased. Tubercular diseases of

most organs are improved as well as lung tuber-

culosis, and, in fact, in all cases of tuberculosis,

wherever it may be seated, a marked progress

takes place. The fact that hemocyne is conducive

to an increase in appetite, weight, and general

health has prompted Professor Pinard, the well-

known obstetrician, to use it for new-born chil-
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dren, born from tuberculous mothers or parents,

and whose weight is so small that they cannot be

expected to live, and the result has been very sat-

isfactory, many of these weak and feebly consti-

tuted children having been much improved. M.

I'inard considers the use of hemocyne as deserv-

ing to be advised in such conditions. Ilemocyne
seems to act as a general tonic, so that it may be

used in a hirge number of diseases or unsatisfac-

tory physiological conditions. It is given in

quantities which vary from twenty to fifty cubic

centimeters, and one or two cubic centimeters are

given every two or three days. No local reaction

of any importance is observed, generally, save

some pain and swelling, and a slight eruption of

urticaria. Similar results have been obtained

with goafs blood, according to MM. IJertin and

Picq, of Nantes, and the prospect of hematothera-

pia seems a vary good one, when we also consider

that the subcutaneous injection of blood of ani-

mals which, as a rule, do not suffer from some

virulent diseases, confers immunity against them

to species which are commonly victims of them.

At the same meeting an important discussion

was held on the relationship between bird tuber-

culosis and human tuberculosis ; and, while some

persons believe both diseases to be the same, most

have considered the proofs as unsatisfactory, and

keep to the notion that they are two diseases.

Lastly, the question of the heredity of tubercu-

losis has been discussed, with the result that chil-

dren of tuberculous parents are not necessarily

tuberculous from their birth, and that they may
escape the disease if the causes of contagion are

reduced to the minimum. This is a very impor-

tant fact, and one which will be welcome to the

numerous tuberculous patients who may be con-

sidered as cured, and do not know whether it is

right for them to marry. But where one of the

parents is still tul)erculous the right thing to do

is to keep the child out of the atmosphere where

the diseased parent lives ; it is one of the condi-

tions of the former's life. No doubt is enter-

tained as to the identity of bovine and human

tuberculosis, so that more care than ever must be

taken to destroy all meat and milk yielded by

diseased cows and oxen. As to the identity of

human and bird tuberculosis, I have already said

that in the opinion of many these two diseases are

different; but it should be noticed that some ex-

periments seem to show that in fact there are but

slight, and racial, non-specific differences between

both bacilli ;
so that it is better to consider, foi-

practical purposes, the two diseases as one and

the same, slightly modified by the differences

which obtain in the environment the bacilli live

in. The question can only be settled by experi-

ment, of course, but there is some reason to sup-

pose that experiment will show that the one dis-

ease is but a form of the otlier.

An interesting ethnographical exhibition has

been going on in the Paris Museum of Natural

History. M. Ph. Francois, who has spent some

time in the New Hebrides group for zoological

investigations, has brought back an important

ethnographical collection, with a large number of

photographs. Weapons are very numerous, and

many of them had not been seen before in the

Paris museums. These weapons are generally

rendered poisonous by means of a mixture of

earth taken from the holes made by sea-crabs,

with the juice of some euphorb plant. The inju-

ries made by these weapons are generally very

dangerous, and death is soon the result. It would

seem that tetanic symptoms are predominant

among those which the poisoned arrows or spears

induce. Is it the euphorb juice or the earth

which is the cause of such ? We can hardly tell,

as we know that earth seems to be a vehicle of

tetanus
; but, then, what is the effect of euphorb?

Dr. Le Dantec"s investigations on this point have

not yet solved the question. It is to be remarked

that the poisonous mixture does not keep long^
it must be fresh in order to be really efficient;

and this fact is in contradiction with what is

known concerning the long duration of virulence

of earth supposed to be tetanogen.
Tlie Paris Jardin d'Acdimatation is busy get-

ting up a museuni of all implements used in all

countries and at all times for hunting and fishing

purposes, from the implements of pre-historic

man and present savages, down to the perfected

tools and methods of the modern angler and

hunter. Such collections are always interesting,

as showing the progress and lines of evolution of

human mind and discovery ;
and this new feature

will doubtless attract many visitors. But why
does this iustitution not confine itself more to its

original purpose, and why does it not aim more

sincerely at the acclimatization of new animals

and plants? There is much to be done in this

line, and of more practical use than exhibitions

whose place is more in the Ethnographical Mu-
seum than in the so-called Jardin (TAcclimatation.

H.
Paris, August 25, 1891.

<+

[Specially Observed for Popdlak Sciencb Nkws.]

METEOROLOGY FOR AUGUST, 1891, WITH
REVIEW OF THE SUMMER.

TEMPERATURE.



Vol. XXV. No. 10.] POPULAE SCIENCE NEWS. 155

In review, the past summer is shown to have

been cooler than usual, far more cloudy and

rainy, with more easterly and northerly winds,
and a higher pressure, with small, but larger

daily movements than usual. D. VV.

Natick, Sept. 5, 1891.

[Specially Computed for Popular Science News.]

ASTRONOMICAL PHENOMENA FOR
OCTOBER, 1891.

At the beginning of the month Mercury is a

morning star; having passed greatest western

elongation on September 28 it is now approaching
the sun, but is still far enough away to be seen in

the early morning twilight nearly above the place
where the sun will rise. It is in rather close con-

junction with Saturn on the morning of October

3. At the time of nearest approach (2 A. M.) the

latter is 12'—or a little more than one-third of the

moon's diameter—north of the former; but this

distance will have increased considerably when

they rise above the horizon in the western hemis-

phere. Mercury rapidly approaches the sun, and

passes superior conjunction on the evening of

October 27. Venus passed superior conjunction
with the sun on the morning of September 18, and

is now an evening star, but does not attain a great

enough distance to be a very conspicuous object

during the month. However, it may possibly be

seen toward the end of the month low down in

the western horizon, a little south of the place
where the sun went down. Mars is a morning
star, rising an hour before the sun on October 1,

and more than two hours before on October 31.

It passed aphelion on September 29 and conjunc-
tion on .July 30, so that it is now drawing near

the earth ; but the diminution of distance is not

great, and it is not a conspicuous object. It is

moving rapidly eastward among the stars. At
the end of the month it is about 3° west of the

third magnitude star Gamma Virginis, and is mov-

ing toward it. A good idea of the apparent mo-
tions of the planets among the stars may be ob-

tained by watching it during the coming months,
as it moves toward opposition next summer.

Jupiter is the only one of the planets in really

good position for evening observation. It is on

the meridian at about 10 P. M. on October 1, and
two hours earlier at the end of the month, and

sets about five hours after meridian transit. The

following eclipses of its satellites may be seen

from some part of the United States, llie phe-
nomena take place off the right-hand limb of the

planet, as seen in an inverting telescope. D. de-

notes disappearance; R., reappearance. Times
are Eastern Standard.

October 1, 8h. 8m. P. M.
October .5, 8h. 21m. P. M.
October 0, Ih. 2.5m. A. M.
October 7, 7h. 53m. P. M.
October 8, lOh. 44m. P. M.
October 12, 9h. 11m. P. M.
October 13, 12h. 23m. A. M.
October 14, 9h. 49m. P. M.
October 16, Ih. 20m. A. M.
October 20, Ih. 13m. A. M.
October 20, 4h. 24m. A. M.
October 21, llh. 45m. P. M.
October 23, 6h. 13m. P. M.
October 29, lb. 40m. A. M.
October 30, 8h. 9ra. P. M.

Saturn is a morning star, rising a little more
than an hour before the sun on October 1, and
about three hours before on October 31. Mars

passes it on the south, at about a degree distance,
on October 12. The rings reappear on October 29,

on account of the sun passing to the same side of

their plane which the earth occupies. It is still

II.
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fl?edi«ine and l^baPFnaet}.

THE FUTURE OF MEDICINE.

Within the last quarter or half century the

increased interest taken in the study of the natu-

ral and physical sciences has had a most valuable

indirect influence upon the physician's and sur-

geon's art, and has done much to lift it out of the

semi-barbarous condition of a hundred or more

years ago, and elevate it to the dignity of a true

science. Organic chemistry has furnished a large
number of new and valuable therapeutic sub-

stances, including those greatest of all blessings
to suflfering humanity— ether and chloroform.

The microscope has revealed a new world, inhab-

ited by the disease-producing bacteria; and, in

many cases, the chemist has provided germicides
which can destroy these dangerous little organ-
isms without injuring the more resistant living

tissues in which they exist. The study of hy-

giene, sanitation, and the prevention of disease

has been given the importance it deserves ; the

value of careful nursing has been recognized ;

while, by the aid of modern antiseptic precau-

tions, the surgeon can perform the most astonish-

ing operations, and worli directly upon organs

which, not many years ago, it would have been

considered fatal to expose to the light or air or to

interfere with in any way.
And yet, notwithstanding all this, there is, as

has been aptly said, "more of hope than of

achievement in all schools of medical practice."'

Many diseases, including some of the simplest
and most common, remain entirely beyond the

skill of the physician. To say nothing of more
serious troubles, who has ever cured a cold in the

head, or prevented an attack of seasickness? The
most successful endeavors of the physician are to

conserve the strength and vitality of his patient
and allow Nature to work out the cure in her own

mysterious way.
Still there is no cause for discouragement, and

we may confidently expect that the future will

exceed the past in the value and importance of

the discoveries which it will unfold. Already one

of the most fatal and loathsome of diseases—the

small-pox
—has been practically abolished from

communities enlightened enough to protect them-

selves by vaccination, and we have every reason

to believe that we may yet be able to protect our-

selves from the contagion of other acute infectious

diseases, like diphtheria, scarlet fever, or the less

dreaded measles and mumps.
Consumption, the most prevalent and fatal of

all diseases, is the subject of earnest investigation

by hundreds of patient students, and a beginning
has at least been made towards a rational and

effective method of treatment. Koch's tuberculin,

while apparently a failure practically, has at least

served a good
'

purpose in showing that agents
exist which have a selective action upon diseased

tissue; and the fact that an inoculation may be

made which will have no effect upon a healthy

person, but will exert a profound influence upon
one suffering from a certain disease, is of the most

supreme importance. It is by no means a vain

hope that consumption may yet be made as amen-

able to treatment as many other diseases.

The science of bacteriologj' is as yet in its in-

fancy, and we do not thoroughly understand the

exact relation of bacteria to the diseases which

they cause or accompany; but enough is already
known to materially modify our conceptions of

the long list of diseases with which they are con-

nected, and the diminishing mortality from such

diseases is full of promise for the future. With

an increased knowledge of sanitation and a more
careful attention to the purity of food, water, and

air, and the prompt and complete removal and de-

struction of waste matters from our dwellings and

communities, we may hope to entirely avoid the

recurrence of devastating epidemics, such as have

sometimes swept over our land, and the inhabi-

tants of New Orleans or Memphis may have as

little cause to fear the occurrence of yellow fever

or cholera as those of New York or Boston.

In obstetrical practice we may expect an unu-

sual advance. Thanks to the discovery of anes-

thetics, the pain of parturition can be wholly or

partially avoided; and with modern antiseptic

precautions, the septic conditions peculiar to such

cases are much less common. But the mortality
is still greater than it should be, and, although the

human organism has been too unevenly developed
from pre-existing forms for us to expect that par-
turition will ever become the simple physiological

process that it is in the lower animals, it is almost

certain that the dangers and discomforts will be

materially lessened, and that the growth and en-

trance of a new life into the world will be much
less pathological in its nature than at present.
Not the least important factor in this result will

be the sweeping away of the cloud of absurd

superstitions which has so long overshadowed
such cases, and from the influence of « hich too

many otherwise skillful and intelligent pliysicians
are by no means wholly free.

In the domain of surgery no limit can be placed

upon our expectations. Already the brain, kid-

neys, intestinal canal, the pelvic organs, and, in

fact, nearly all the important organs of the body,
have been successfully subjected to operative in-

terference. Nothing seems to be able to bar the

progress in this direction but the limits of human
skill and dexterity, and the extent to wliich the

structure of an organ may be interfered with

without the destruction of its functional activity.

In the obscure and distressing class of troubles

comprehended under the general name of nervous

diseases, modern investigations in psychology
have given us valuable hints for treatment; and

it is probable that in future years cases of per-
verted function of the nervous system, uncom-

plicated with organic changes, will be treated

much more successfully than at present. The
"faith-cure" has shown that diseases of the im-

agination may be successfully treated by imagi-

nary remedies; and the subject of hypnotism,
obscured as it is by uncertainty and deception,
contains a germ of truth which may yet bear

precious fruit. That there is something beyond
the brain itself, to which the cousciousiu'ss of life

and existence is due, seems to he certaui, but its

nature or methods of action appear to be impossi-
ble of comprehension.
We have, then, every reason to expect in futuie

generations a longer life and a liigher standard of

bodily health. Diseases now so much dreaded

will either disappear or be readily susceptible to

treatment, the results of the inevitable accidents

incidental to human activity will be removed or

mitigated by increased surgical skill, and the sum
of human happiness greatly increased. It must
be remembered, however, that the same knowl-

edge which gives health and long life to the aver-

age man will also preserve to maturity those

children born with the seeds of disease already

implanted in them, thus allowing them to be

transmitted to their posterity. It would be im-

possible and inhuman for civilized man to carry
out a scheme of natural selection, and only pre-
serve the most vigorous of the race to be the

parents of succeeding generations ; and, as long

as man's constitution is so much out of harmony _™
with its civilized environment as at present, dis- 9
ease and suft'ering will remain among us. But,
even under the unusual conditions of civilized

life, both physical and mental development will

continue to take place, and there will ever be an

increasing number of those who will live out the

full measure of their days in health and strength,
and finally leave the world with as little con-

sciousness of fear or pain as when they entered it.

iSpeclally Compiled (or Popular Science News.]

MONTHLY SUMMARY OF MEDICAL
PROGRESS.

BY MAURICE D. CLAKKE, M. D.

FoKEiGN Bodies in the Aiu-passages.—The
entrance of foreign bodies into the lower air-pas-

sages is not a very rare accident, especially in

children, but it is always an alarming one. The

danger depends, however, largely upon the size

and character of the foreign substances. These

are commonly fragments of bone, kernels of fruits

and nuts, spears of grain, beans, peas, nut-shells,

small stones, and coins. As the result of vomit-

ing, particles of food may enter the trachea, this

accident being especially common in children and

imbeciles (Uiegel). Fragments of pharyngeal

polyps, and of tonsils, teeth, pus, blood, and

other res ilts of local disease or surgical work in

the upper air-passagos may pass through the rinia

glottidis into the trachea.

Bryant records a case in which a piece of meat

became impacted in the larynx, causing instant

death.

Not long ago Wharton reported a case of a

child of four who had got a large brass shawl-

pin into its trachea which set up a fibrinous in-

flammation.

A bridegroom inhaled a r.abbit-bone at his wed-

ding-dinner. His honeymoon was interrupted by
a combination of laryngo-traclieotomy and artifi-

cially induced emesis. St.' Louis children seem to

have a fondness for getting cocker -burs into the

larynx. One physician. Dr. Glasgow, has seen

and removed three of them. A patient of M.

Godet's inhaled a leech and spat blood for twenty

days, when he was relieved by a thyrotomy.
It is well known that in rare instances a foreign

body may remain in the lungs for years and cause

no symptoms. Dupuytreu related a c.ise in which

a coin was retained for ten years, and Professor

Gross had observi-d a case in which a bone was

coughed up sixty years after it was inhaled !

Such cases as these, liowever, mostly belong to

the oilier literature, before the time of the laryn-

goscope, and an element of doubt hangs about

them. In recent tinns, Vainossy has reported the

case of a tailor who got a needle into his lower

air-passages and retaiued it tliere tor ten mouths,

when it was coughed up.

Foreign bodies in the air-passages are always

very serious things for the patient, and call for

courage, promptitude, and skill on the part of the

surgeon. According to Mr. Durham's statistics,

which include ();^(> cases, 41 per cent, die when no

operation is performed, and 23 percent, when sur-

gical interference is undeitaken.

Some addilioii to our therapeutic resources in

late years has lieen furnished by cocaine and by
the use of the O'Dwyer tubes, as shown in a case

reported by Sletzger.

The surgery of the trachea and bronchi has also

become more perfi-ct, so that most cases of for-

eign bodies in these parts can be successfully

dealt with. The case of Dr. Roth well was one of

exceptional difliculty, owing to the fact that the
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foreign body was a cork that swelled and became

tightly impacted.—Medical Becord.

Wild Thyme as a Remedy for Whooping-
cough.—In a Finnish monthly Dr. Neovius, of

Joensuu, writes that he has tried the wild thyme

(Thymus vulgaris) in a considerable number of

cases of epidemic pertussis, one of the patients

being a little child of his, aged one and one-half

years. The remedy was employed in the form of

an infusion, made of one hundred grammes of the

herb, seven hundred of water, and fifty of syrup
of mallow (syrupus malvce), the dose varying ac-

cording to the child's age, from a teaspoonful to a

tablespoonful, from eight to twelve times a day.

The results, obtained from the single treatment,

surpassed the author's highest expectations, every
one and all of his patients making a rapid and

complete recovery. The chief corollaries deduced

by him from the observations may be given as

follows :

1. The thyme affords the best remedy for

whooping-cough yet known.
2. It should be administered, however, in the

doses stated above.

.3. When employed in sufficient quantities, the

remedy almost invariably brings about a complete
cure within fifteen days.

4. All piiinful symptoms, accompanying the

affection, subside in one or two days from the

beginning of the treatment. They reappear, how-

ever, if the administration is suspended before the

end of a fortnight.
5. While rapidly decreasing the violence and

frequency of cough paroxysms, and cutting short

the course of pertussis, the remedy prevents all

usual inflammatory complications or sequels of

the disease.

6. It never gives rise to any disagreeable ac-

cessory effects, except some diarrhoea which ap-

pears regularly on the second or third day of the

treatment, and which, after all, may depend upon
the mallow syrup, and not upon the thyme itself.

7. To secure the beneficial results, a perfectly
fresh plant must be used.

8. As to the active or curative principle of the

herb, it is just possible that it is constituted by
thymol.

from the target the more he necessarily elevated

the muzzle of the rifle, and consequently the more

did the upper end of the butt rest upon the clavi-

cle, until at 600 yards so entirely was this the case

that the bone gave way under tlie concentrated

force.—Edinburgh Med. Jour.

Fracture of the Clavicle Due to the Re-
coil OF A Rifle.—D. M'D., slate quarrier, aged

thirty, strongly built, medium height, joined our

rifle club last season, writes Dr. J. H. Simpson.
On going to the range and firing at 200 yards, he

felt his rifle
"
kick," but it did not cause actual

pain. At 500 yards he fired several shots lying
down resting on his elbows, and found the " kick "

of the rifle very painful. At GOO yards, firing in a

similar position, the first shot disabled his right
arm altogether, and he had to leave the range. I

found a transverse fracture of the right clavicle,

about an eighth of an inch from the acromial end

of the center of the bone. There was little dis-

placement, but crepitus was easily obtained.

Treated according to Sayre's method it healed

well. When he recovered I asked the man to

show me how he held his rifle while firing at 500

and 600 yards. On his raising the '-sight" and

lying down and taking aim, the explanation of

the fracture was clear. Instead of holding the

butt of the rifle well on to his shoulder, he rested

the upper end of the butt directly on the most

prominent part of the clavicle. One could easily

pass one's hand between the lower two-thirds of

the butt and the man's chest, and it was therefore

clear that when he fired all the force of the recoil

came upon the clavicle. I'he farther he retired

Cholera Infantuji.—Lesage has found a germ
which he believes is concerned in the pi-oduction

of cholera infantum. When cultivated in gelatine

or bouillon an alkaline product is obtained having
a distinctive odor which it retains many months.

It is more tenacious of life than the cholera bacil-

lus and is more resistant to external agents. Iso-

lated, it is capable when injected into animals of

producing choleraic symptoms. Its connection

with the disease seems to be proved by the follow-

ing facts :

1. It is found only in cases of cholera infantum,

the numbers sometimes being very large.

2. It produces experimental cholera.

3. It produces a substance identical or similar

to that produced by the common bacillus. It

causes death in certain doses and in smaller doses

toxic symptoms.
4. It produces choleraic intestinal lesions.—La

Semaine Med.

[Medical Becord.J

CUTANEOUS GEROMORPHISM.
In the Nouvelle Iconographie de la SalpHriere,

Drs. Souques and Charcot descril)e, under the

novel title of "
Geromorphisme cutano," a unique

affection, producing changes in the skin of a

young girl which gave to her the appearances of

old age.

The case first came under the observation of

Dr. Laurand in 1881, when the patient was eleven

years of age. At that time the changes in the

skin, which were already remarkable, were attrib-

uted by the parents to a severe fright. Tlie face

was most noticeably changed, and suggested a

facial paralysis from the obliteration of the natu-

ral lines and lack of facial expression. The skin

hung in loose folds, such as are sometimes seen in

extreme age, and appeared as though it had been

overstretched from some preceding cedema and

had remained too flabby and loose in consequence ;

but there was no history of (edema having t)een

present. The skin was neither thickened nor in-

durated, and the condition was plainly not one of

elephantiasic enlargement.

Preceding the changes which have been de-

scribed an eruption had appeared upon the trunk

and extremities. Lasting for several months, and

coming out in crops. The nature of the disease

was not made out at the time, but, from the de-

scriptions given, might well have been a form of

urticaria. Later on, after the patient had entei'ed

the hospital, there occurred another eruption, re-

sembling in appearance and course an erythema
nodosum. This rapidly disappeared without ap-

parent influence upon the chronic changes, which

had already become well established, and h.ad

altered the features of an intelligent and pretty
child of eleven years into those of an old woman.
Xo diagnosis was made and no improvement

took place. Ten years later, at the age of twenty-

one, the patient again entered the hospital and

came under the observation of the authors.

Time had only served to intensify the changed

appearance of the whole body. There was no

evidence of (jcdema, abnormal pigmentation, or

eruption. The skin had simply lost its consist-

ence and elasticity. If lifted up, folded over,

twisted, or displaced in any way, the portion of

skin thus treated would keep the new position in

which it was placed, or return very slowly to its

original form, thus resembling the skin of a ca-

daver. The functional activity of the skin was

not interfered wiili, and the surface was neither

dry nor scaly. Perspiration was, however, di-

minished.

The hair, nails, and teeth were in normal condi-

tion. There was no pain nor pruritus in the skin,

and no evidence of trophic or vaso-motor disturb-

ance. The skin liad, in a woi-d, become too large,

falling in folds, and becoming wrinkled and fur-

rowed, and abnormally movable upon the subcu-

taneous planes. Tlie changes are seen to be prin-

cipally in the dermic, lathcr than in the epidermic

portions; but as to just what has brought about

these changes the authois do not feel justified in

concluding from tlieir study of the case so far

made.

The condition appears to le a special pathologi-
cal one, without analogy among the recognized
dermatoses. Precocious senility is out of the

question, as in the latter the hair and teeth are

implicated, the digestive functions are impaired,

the respiratory acts are diminished, and the mus-

cular system is weakened, which was not at all

the ease in the instance described.

The parents were found to be healthy, and

nothing in the family history pointed to anything

analogous, or aided in the solution of what cuta-

neous geromorphism leally is.

[American Naturalist]

THE NATiniAL SIZE OF THE \VAIST.

AMON(i the many uncritical propositions urged

by would-be reformers in reoi-nt years, few are

more so than some of those anent the interesting

subject of women's waists. We are repeatedly
told that a narrow waist is a deformity produced

by artificial compression, and that the just model

for the healthy normal woman is the robust and

matronly Venus of Milo. Xow the anthropologist
knows that this general assertion is not true as

applied to the civilized white woman. It is espe-

cially characteristic of the highest types of woman
of the Indo-European race to have wide hips and

a narrow waist, up to the age when adipose tissue

flils to greater uniformity of outline the graceful
curve which is so generally admired. It is well

known that the fiirni of the pelvis diflcis in the

difterent races, so that in the white race the female

pelvis diflcrs from that of the male more than is

the case with the African. In the latter the fe-

male pelvic strait is as in the male, longer in

anteroposterior than in transverse diameter; iii

the female .Mongolian the strait is subquadrate in

outline, while in the Indo-European the strait is

oval, with the transverse diameter greater than

the anteroposterior. Thus the white woman has

wider hips than the woman of inferior races, and
she is in so far more unlike the male than they.
The larger pelvic cavity of the female is an adap-
tation to the increase in the bulk of its contents

incident to gestation ;
and it follows that when

this cavity is not so occupied, the moveable vis-

cera fill the space. From this results the contrac-

tion of the abdominal walls innnediately above
the pelvis, known as the waist. It is then clear

that the diameter of the waist is inversely as the

diameter of the pelvis, and the differential of

diameter is greatest as the transverse diameter of

the pelvis exceeds the anteroposterior.

The cause of the increased transverse diameter
of the Indo-European pelvic strait is probably
mechanical. It may be due to anteroposterior

pressure on the pubic arch. This in turn may be
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a consequence of the monogamic customs of the

Indo-European sub-species due to the greater

esteem in which women are held. But on this

point we can only speculate.

In any case the Venus of Milo has the form of a

very mature woman of her race, and many mod-

erns can boast of far more graceful figures than

she. And these figures are not the result of arti-

ficial compression of the clothing, but are the

product of a natural evolution of form. It is

true, however, that all women of the white race

have not attained this stage, and not a few retain

the figure of lower races. It is not, however,

proven that the women possessing this figure are

any better child-bearers than those of modern

type. Occasionally we meet women who to a

robust waist add a narrow pelvis
—an unfortunate

structure, and one not likely to be extensively

reproduced, owing to the difficult parturition

which is indicated.

The women who are not satisfied with the fig-

ures which Nature has given them, and who en-

deavor to reduce a naturally robust waist to the

proportions which characterize their more favored

sisters, by artificial means, deserve all the repro-

bation which the above-mentioned reformers be-

stow so undiscriminatingly on all alike. Excess

of slenderness is not beautiful, and artificial com-

pression forces the viscera into positions which

produce a deformity of the abdominal wall more

repulsive than a stout waist.

THE SIGNIFICANCE OF MUSC^ VOLI-
TANTES.

People are often frightened almost out of their

wits by the sudden appearance of flying specks
before their eyes ; sometimes they are only one or

two, but often thousands of them can be seen,

particularly when a person looks toward a white

surface, as white clouds, white houses, white

pavements, or towards water surface. These fly-

ing specks are mostly small points, connected one

with another by fine lines, and the points often

presented a beaded appearance. At first, persons
are likely to try to knock them away, thinking it

is something before their eyes. They come usu-

ally in both eyes at the same time. They may
diminish or increase in number at times, but rarely

ever disappear entirely. They usually have a

fixed position in the field, but occasionally they
move or float about to a limited extent. They
never interfere with vision by settling over objects

looked at. They are invisible with the ophthal-

moscope. Their nature is not well understood.

The explanation usually given is that they are

opaque points in the vitreous humor, which throw

shadows upon the retina and thus become visible.

Badly focused eyes are most likely to be troubled

with muscaj volitantes. They signify nothing
serious so long as they are mere points, connected

by fine lines, and do not interfere with the acute-

ness of vision. Treatment is more than useless.

If the eyes are out of focus, proper glasses should

be selected. It is important that the patient

should ignore their presence entirely; should

avoid seeing them as much as possible and let

them alone. Large floating masses before the

eyes, which swim around and often obscure vis-

ion, are the result of serious disease and should be

promptly looked after.—A. D. Williams, M. D.,

in St. Louis Medical and Surgical Journal.

patients, clad in his suit of sober brown or claret

color, with great shining buttons made of silver

coins. The full-skirted coats had great pockets
and flaps, as did the long waistcoat that reached

well over his hips. Rather short were the sleeves

of the coat, to show the white ruffles or frills at

the wrist
;
but the forearm was well protected in

cold weather by the long gauntlets of his riding-

gloves and by muffetees. Full knee-breeches

dressed his shapely legs, while fine silk stockings
and buckled shoes displayed his well-turned calves

and ankles. But in muddy weather high leather

boots took the place of fine hose and shoes, and

his handsome breeches were covered with long
tow overalls, or '

tongs
' as they were called. On

his head the doctor wore a cocked hat and wig.
He owned and wore in turn wigs of diflerent

sizes and dignity
—

ties, bags, periwigs, and bobs."

THE OLD NEW ENGLAND DOCTOR.
A WRITER in the Atlantic on "The Old New

England Doctors "
says : "I like to think of the

rich and pompous old doctor riding out to see his

MEDICAL MISCELLANY.
A Soda Spree.—Two men drank twenty-nine

glasses of soda in Milford, Mass., recently, in set-

tlement of a wager. A great crowd of people
watched the contest. The winner was taken home
in a carriage, but his contestant walked home in

no way troubled by the seven quarts of liquid he

had imbibed.

Freaks' Jubilee.—At the Registrar's office in

South Shields, England, on April 26, a girl only
32 inches high was married to Professor Hedley, 6

feet 1 inch high. Humbert, the man without

arms, gave the bride away, signing the certificate

by holding the pen between his teeth. The
bridesmaid was Miss Nina, the iVmerican giantess,

who weighs 616 pounds. The best man was Capt.

Dallis, 7 feet 10 inches in height. Gen. Metiloue,
29 inches high, was one of the wedding party.
All were connected with a travelling circus going

through the country.

An Ounce of Prevention.—Peojile are willing
and eager to speak in warmest praise of the phy-
sician who has brought them safely through some
awful crisis of disease; and rightly. But how
seldom do they recognize or appreciate that greater
skill which detects disease in its early stages, and

so promptly and wisely treats it that the patient

does not go down into the shadow of death, says
the Healthy Home. The greatest skill is habitually

displayed in treating the every-day ailments, so

commonly- regarded as trivial and unimportant;
and almost every physician of large experience
will tell you that much of his best work passes

unrecognized and unthought of. Indeed, his

greatest
—many times his only— reward comes

from the consciousness of a good work well done.

From an Amusing Paper on "Our Predeces-

sors, the Barber Surgeons," read by Dr. Embleton

before the Newcastle Society of Antiquaries, .and

reported in the Hospital Gazette, we learn that the

barbers were fined for trimming their customers

on the Sabbath day, and fines were also imposed
when members used "ill words" to each other.

For "giving" members the "lie" fines respect-

ively of from three to six pence had been made.

Were these excellent rules in force nowadays, and

if the proceeds were put into a medical poor-box,
instituted ad hoc, we should have the nucleus of a

very useful charity to assist those left destitute

by our less fortunate fellows. A rough calcula-

tion, based on the number of infractions com-

mitted during the last few weelis, shows that

several "most jjotent, grave, and reverend seig-

niors " would be mulcted in very substantial sums,
and one can only regret that no machinery exists

for levying this tribute.
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The ice crop may be a failure this coming winter, as it

was in the winter of 1889-90. Take time by the forelock and

order one of David Botle's Artificial Ice Machines,
which make a superior quality of ice at about the same cost

as that of cutting and storing the natural product.

Thatee's Tri-Ferment COMr. is a remarkably ellicient

preparation of pepsin and other agents which aid in the
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readily understood. The autlior, T. O'Conor Sloane, is one

of the editors of tlie Scientific American, and is an authori-

tative writer on the subject. It sells for *1.00, and is pub-

lished by Norman W. Henlet & Co., 150 Nassau street,

New York.

Dk. L. Waite, Pittsneld, Mass., says: "It gives me

much pleasure to express the satisfaction I have derived

from the administration of Horsford's Acid Phosphate.

It has been found to be particularly efllcacious in chronic

dyspepsia, as -(veli as in those conditions of the system

where there is loss of nerve power. From its use for a

period of about eight weeks, to the exclusion of all other

remedies, I attributed the restoration to health of a patient

who was emaciated to the last degree in consequence of

nervous prostration and dyspepsia. This patient's stomach

was in such an irritable condition tliat he could not bear

either liquid or solid food. An accomplished physician of

many years' experience, whom I called in consultation,

pronounced his case an incurable one. At this stage I

decided to use Horsford's Acid rnosPHATE, which re-

sulted as above nigntioncd."
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AN AUTUMN RAMBLE.
BY KATHAniNE B. CLAYI'OLE.

We have had a week of close study, and Satur-

day finds us languid, nervous, and inclined to

peevishness. For such a state of mind there is

but one cure— a ramble in the open air. For-

tunately we live on the outskirts of the town, and
can in a few minutes leave the houses behind us
and see something of the life that goes on beyond
their influence. As we leave our street, cross the

main road, aud go on towards the schoolhouse,
we try to ignore the modern residences with their

trim gardens, and see again the forest trees that

the early settlers—not so very long ago—removed
with patient labor, and the deer that bounded
over this very path aud congregated where now
the children play. It taxes our imagination some-

what, and when we crawl through a hole in the
fence and stand on the cliff above the quarry,

overlooking the valley of the Little Cuyahoga
with its lines of railroad and large drain-pipe fac-

tory, we give up the attempt—but not without a

sigh.

Forest wildness is dear to us, aud in some moods
we forget all that we are taught about labor and

the employment of capital, wishing that the prim-
itive loveliness had never been disturbed. We
must make the best of things as they are, how-

ever, imitating thereby the yellow locusts that

spring up in hundreds as we plimge through a

thicket of dried weeds, covering ourselves with

ticks and burrs, with the feathery seeds of golden
rod and aster, and setting sail to silky plumes
from tlie pods of the milkweed. Here, on the

narrow path running down the side of the quarry,
is a large grasshopper with fine red legs ; we must

have him for our collection. Watch him as he

jumps and then—there! your hand Is over him;

keep him until I pull out the bottle of alcohol.

Now pop him in ; we can pin him out at our leis-

ure at home. Aud this olive grasshopper with

reddish brown legs; we must have him too; and,

while the bottle is open, catch a few of the black

crickets that are running so busily about. There

goes a Camberwell beauty; what would not an

English collector give for the chance of capturing
this butterfly alive? It is an emigrant from Eng-

land, though now never seen there living. So

common is it in this neighborhood that we would

not trouble ourselves about this individual, except
for the chance of using it for exchange. A few

drops on it from the benzine bottle before opening
the net, and it dies without a struggle. We have

a place ready for it—an old cigar-box which we
have lined with corked wrapping-paper. We put
a pin straight through the thorax of the butter-

fly and pin it firmly to the cork; then carefully

spread the fore wings and bind them down with a

strip of paper and a pin ;
we pin a piece also over

the hind wings, and straighten out the autennic

and body. The legs we need not trouble about,

as the outspread, purple-edged wings will cover

them.

We have now got down to the first railroad, but

we must turn a little out of our way to a row of

straggling ossage orange trees that represent an

abortive hedge. We confess to a great liking foi-

the rough green balls on the boughs, and can

never resist the temptation of knocking one or

two of them ofl^ Very curious they are in theii'

make-up— much like the tropical bread-fruits,

their nearest plant allies. The blossoms iu the

spring on these, the pistil-bearing trees, form a

globidar head, .\fter the wind has blown upon
them, or insects have carried to them, pollen from
the staminiferous trees, the small white corollas

of the blossoms drop oft', and each calyx swells

round the seed and grows so much that it comes
in contact with other calyces, and all club to-

gether and form what looks like a large rough-
coated orange. Tlie dried styles of the blossoms
still hang on, looking like hairs upon the surface.

Each one is surrounded by four green pimples.
If we are careful and patient enough we can dis-

sect out these groups of fours aud reduce the

compact whole to the separate fruits that form it.

But we must turn from the ossage orange
hedge, pass the line of glowing sumachs, cross

the railway, and scramble up the embankment,
which, lying exposed to the sun, is a first-rate

hunting-ground for insects. Grasshoppers and

crickets again abound, with humble-bees and a

perfect swarm of sulphur and cabbage butterflies,

and small brown moths. The beautiful painted

lady is also here, showing all shades of brown
from cinnamon to deep chocolate, the fore wings
relieved with spots of white above, while under-

neath are four eye-like markings. She, also, is an

English importation.
At last we have crossed the railroads and the

old canal at the bottom of the valley. A thin

cloud covers the sun and a subdued light falls on

the hill before us. The trees are not remarkable

for their color this fall, but the soft bi-owns of

those l)efore us delight us. As we approach we
find the undergrowth .aglow with brilliant reds

and yellows. The pink aud red leaves of the

maple-leaved viburnum will make our parlor gay
for many a week. We must take, too, some

branches of the witch hazel, with its flaunting,

streamer-like, golden petals. Here, actually, is a

belated aster,
— Aster patens,

— its heart-shaped

leaves strung on the stalk, aud light lavender

rays wide spread. A false Solomon's seal. In fine

red berry, is close to our hand, with that curious

crucifer, Arahis Canadensis, whose long pods have

opened and discharged the seed, leaving the sickle-

shaped placenta to lighten our winter bouquet.

Up the gully we go, and then across a meadow
into another gorge. It is a stift' scramble, and we
are glad to sit down a minute or two and admire

the red leaves and purple berries of the flowering

dogwoods. Then we begin to turn over the logs

and heaps of leaves to see what lives beneath

them. Not much, apparently. From the hill

above us comes the laugh of two college fresh-

men; they also are turning over logs and leaves,

and it is clear that they are catching or frighten-

ing away all the specimens that will trust them-

selves out today. We wish these ardent collectors

all success, and have hardly reached the plateau

before we find a gold-gilt beetle whose body shot

with copper and green would have been the treas-

ure of their insect-case. Ha, ha I we are leading

now, and the spoils are for the advanced guard.

Running .along the fence is another gorgeous fel-

low
;
his broad bands of black and yellow mark

him as a carrion beetle, and as we seize him he

promptly discharges his last dinner over our

hands. Crossing a corn-field we turn over the

pumpkins for those little grouud beetles called

carabids, and again search among some rotten

logs for what we can find.

But evening is coming on ; our insect friends

have gone into retreat, and we take only a little

dead and dried brown snake, and some cocoons

that may l)ring us valuable moths next spring.

Evening is coming on; we, too, must hasten

home, congratulating ourselves as we go on what

we have, rather than sighing for what we must
leave behind.

Three and two-tenths grains make one carat;

150 carats in one' ounce of Troy weight; 1,800

carats In one Troy pound of 5,760 grains.
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BUBBJ>ES AND FOAM.

BY J. LAWTON WILLIAMS.

The bubtiles of itnprisoued air seen floating ou

. the surface of disturbed water, and their final

product, foam, iDroceed along quite definite and

fixed lines of development. Their sizes present

great difTerences at the time of their formation,

and they continue to undergo incessant changes
down to the period of their final disintegration.

The sizes of bubbles in all liquids, so far as ob-

served, vary as the intensity of the commotion

which pi'oduces them. This is true up to a cer-

tain point, but the maximum of size is speedily

reached, and, no matter how great the commotion

beyond that point, larger bubbles will not be

formed. Although the sizes of bubbles do not

readily admit of exact measurements, yet there

seems to be good reason for believing that they

vary with the temperature of any given liquid,

and in different liquids at the same temperature.
Hot water seems to be more favorable to the for-

mation of large bubbles than cold, and they per-

sist longer. I believe that cold water, on the

other hand, is more favorable to the production
of large crests and masses of foam. Such masses

seem to be much more abundant at the bases of

waterfalls in winter than in summer. This fact

may, however, be due to the greater volume of

water, and the more favorable conditions for the

generation of foam presented by icicles and irreg-

ular surfaces of broken ice. The larger size and

longer duration of bubbles in hot water is perhaps
to be explained in part by the diminished surface

tension resulting from a lighter specific gravity,

though our ignorance of thermal hydrostatics is

too profound to sanction any authoritative state-

ments. That bubbles have different maximum
sizes and periods of duration in different liquids is

familiarly shown in water which has been ren-

dered viscous with soap. The bubbles are much

larger and last longer than in pure water. Even
the hard waters of wells cannot be chafed into

foam of any appreciable duration, no matter how

vigorously they are beaten; while river water

laden with surface impurities forms even in the

smaller rapids flakes of foam as large as a silver

dollar.

The genesis of foam from bubbles is a very in-

teresting process. It may be beautifully illus-

trated by the following simple experiment : Place

a little warm water in a basin and rapidly stir it

with a cake of soap until a suds is fonned. 'I'he

following facts may then be observed : The suds

when first formed consists for the most part of

small vesicles, interspersed here and there with

large bubbles. These last are quite evanescent,

bursting by the rupture of contiguous smaller

ones, producing a half crackling, suppressed roar,

somewhat like the sound of distant breakers.

There is a zone of very small vesicles where the

suds comes in contact with the basin, and others

of intermediate size interspersed over the surface.

The sizes 'vary all the w-ay from that of a large

cufi'-button to the point of a pin. If left undis-

turbed the larger sizes collapse one by one until

the whole mass presents quite a uniform aspect.

If, now, this be vigorously re-stirred, new bub-

bles, larger than the largest of the first stirring,

are formed, but they exist only a few seconds at

longest. Their brief existence is probably due to

the greater tennuity of the film. I have observed

suds, however, in which such bubbles persisted

for several minutes. By the rapid collapse of the

larger bubbles a uniform size is soon attained

once more. Repeated stirrings will produce fewer

large bubbles each time, and finally the most vig-

orous chafing will produce none at all. Mean-

time, the surging noise has also subsided. The
whole mass has a fleecy whiteness

;
it has reached

a condition-of partial equilibrium ;
in other words,

it is foam, and will continue to be so until it

evaporates and disappears.

Foam, then, is a direct product of the continu-

ous subdivision of bubbles, and is formed in nature

by the chafing of water against resisting surfaces.

A process similar to the one just described is em-

ployed in making cake-frosting. In this case the

resulting froth consists of minute vesicles of albu-

men. Not all foam, however, is produced by fric-

tion. In the evolution of gases in alcoholic fer-

mentations, and in the froth of soda-water pro-
duced by the escape of carbon dioxide, there is no

visible friction concerned. It would seem that

the bursting of bubbles is due in part to evapora-
tion. Movements and tremors are also visible on

their inner surfaces before collapse, as if subject

to intense strains fi'om within. Doubtless in dis-

turbed water and near resisting surfaces there are

tangential pulls which hasten the rupture. This

is rendered all the more probable by the existence

of a zone of small vesicles (in the experiment)
next to the sides of the vessel, where the reaction

between the elastic, shrinking mass and the in-

elastic vessel is most intense. In the case of soli-

tary bubbles, probably the energy of surface ten-

sion, combined with a slight excess of pressure of

the imprisoned air, hastens the collapse. In ag-

gregate bubbles, as in river foam, there are a

number of causes which doubtless conspire to

effect their dissipation. Certain it is that such

aggregates move down stream a little way only,

and then disappear. Generally there are two or

three bubbles of considerable size in the center of

the foam-flakes, and these are quite liable to burst

and produce the instantaneous disintegration of

all, when the flakes gyrate found and come to rest

in a quiet part of the stream. This is the most

common mode of disappearance; but more fre-

quently the foam coming down in irregular

patches acquires a rotary movement, and the

peripheral vesicles moving more rapidly than the

central ones are either thrown oft" by centrifugal

impulses, or wheel around upon the center and

produce mutual destructions. Still another cause

of dissipation is the collision of two flakes, gen-

erally resulting only in a destruction of peripheral

vesicles, and giving birth to two or more new in-

dependent aggregates. Oftentimes quite large

flakes of foam will ride over several considerable

ripples unchanged, and will suffer Instantaneous

rupture in smooth and quiet water.

Cataracts, riffs, billows, and breakers all form

bubbles and ultimately foam. In all cases except
the first they are formed by the backward move-

ment of a crest or spray which entraps the air.

The existence of all bubbles in free water is of

exceedingly brief duration. It may, however, be

prolonged by various devices. Bubbles formed

on water, the surface of which has been covered

by a film of petroleum, often exist for an indefi-

nite period. The reason seems to be that the

viscid oil abolishes the energy of surface tension,

which we have seen to be such au important
factor in the rupture of bubbles. Bubbles pro-
duced by the respiration of aquatic animals, or

any other evolution of foreign gases, generally
rise as a series of ebullitions, several forming at a

time and moving radially from the center of dis-

turbance. The bubbles ascend so rapidly from

below that their reflecting surfaces appear like

glistening rows of pearl beads or superimposed

hemispheres. Very different in^origin, ^though

similar in appearance, are the columns of effer-

vescence which rise in boiling water. They are

simply waves of rarefied water which ascend to

the surface. Foam may, however, form in this

way by the air becoming entrapped at the surface,
as it does on sap-vats when intense heat is applied.

SOME CANADIAN BIRDS AND INSECTS.

NOTES OF THE YEAB 1890 HEAD BY F. B. CAUL-

FIELD BEFORE MONTREAL CHAI'TER, NO. 3!).5,

OF THE AGASSIZ ASSOCIATION.

I REGRET to say that my opportunities for field

work during the past summer were few indeed.

I have, therefore, included birds, as well as in-

sects, in my notes of the season's work.

On the fourth of April I went down to Iloche-

lago, my principal object being to visit a grove of

pine trees in the hope of pi-ocuring some crossbills,

which are occasionally to be met with there, but

found none, and indeed but very little life of any
kind. In a field on the high ground, just east dl

the Canadian Pacific Railway track, I obtained

a specimen of the prairie horned lark ( Otocoris al-

pestris pi-atincola), and still further to the east

a few song sparrows {Melospiza fasciata) were ol)-

served in sheltered sunny corners
;
these appeared

to have just arrived, and seemed quite timid,

skulking in the brushwood, occasionally singing a

few weak notes. These, with a small fiock of

bluebirds {Sialia sialis) and a few crows (Corvus

Americanus), were the only birds observed. No
insects of any kind were seen.

On May 24 the flelds and woods in the vicinity

of the aqueduct were visited. In the reeds grow-

ing in a large pond at Cote St. Paul the long-

billed marsh wren (Cistothorus palustrie) was

heard, and several pairs of red-winged blackbirds

(Ageloeius phcBtiiceus) flew up and scolded us vigor-

ously for trespassing on their domain. In a grove
of elm trees the Baltimore oriole {Icterus ijalhula)

displayed his brilliant dress of orange and black,

and the woods resounded with the loud call of the

golden-winged woodpecker (Colaptes auratus).

In the meadows, the bobolink {Dolichonyx oryn-.

vorous), in his wedding dress of black and yellow,

enlivened the scene with his merry ringing notes,

and from every shrub and tree, song sparrows

{Melospiza fasciata) and yellow birds (Dendroica

estiva) answered him that summer, beautiful sum-

mer, with its sunshine and flowers, had come.

Along the aqueduct a few spotted sandpipers

{Actitis macularia) were seen, and from his van-

tage ground on the top of. a telegraph pole, a

kingfisher {Ceryle alcyon) sounded his loud, rat-

tling call; inileed, many kinds of birds were seen,

some being quit« abundant. Insects were by no

means so numerous; hybernated specimens of the

antiopa butterfly ( Vanessa antiopa) were seen,

and in dry fields the conmon grass moth {Dlas-

teria erecthea) was as usual abundant, but little

else was met with; even the mosquitoes, always

on hand to receive visitors, appeared in small

numbers and were not nearly as attentive as ou

other occasions.

On the seventh of June the Natural History So-

ciety held its annual field-day at Lachute, but the

weather being cool and cloudy the insects were

again "conspicuous by their absence"'; the most

interesting species t.aken was a fine saw-fly, I

think a species of Nematvs, taken by Mr. Fletcher.

We also found a curious variety (Chrysomela

philaddphica), a beetle generally common on wil-

lows and alders; the majority of the specimens

taken were of a rusty brown color, the common

or typical form being silvery white, with dark

green spots and dashes. Butterflies were very



Vol. XXV. No. 11.] POPULAE SCIENCE NEWS. 161

scarce, the American copper (Chrysopaness hy-

pophlaes) was found in some abundance near the

town, and one specimen of tlie common yellow

butterfly {Colias philodice) was seen, but wings
were too much for leo;s and it escaped. Several

exami^les of the curious larviE of the giant water

fl\- {Curydalis cormitus) were found under stones

by the riverside. This insect deposits its eggs in

masses on leaves of trees, close to or overhanging
the water, into which the young larvae instinct-

ively make their way as soon as hatched
;
at this

period of their existence tliey breathe by means of

external gills or branchia, like very 3"0ung tad-

poles, or the w'ater lizard {Menohrnnchus) . During
the second and third periods of its life, the gills

are replaced by spirades, and it then can only
breathe atmospheric air, and accordingly, when
about to iissunie the second, or pujtal condition, it

leaves the water and conceals itself under a stone

or other shelter, and there passes through its final

transformations, issuing as a large net-winged fly,

the male being furnished with immense sickle

shaped mandibles.

Birds were fairly represented, but nothing unu-

sual was noticed. Pui-ple grackles {Quiscalus

quisculus mneus) were common on the outskirts of

the town, and several pairs of red-winged black-

birds (Affelwius plio'nicetts) were seen at a swamp,
where no doubt they had their nests. A Maryland

yellow-tlnoat was heard singing near the same

place. Crows, bobolinks and several fluehes and

spari'ows were also observed.

On .Tune 28 Hochelaga was visited, the beaver

meadow being the locality selected. Hovering
over a shallow ditch were a number of flies, some
of which, when captured, proved to belong to the

genus Ildiuphilus. The larv;u live in stagnant

water, and ai-e commonly 4inowu as " rat-tailed

maggots." These creatures breathe through the

tail, which is, in fact, an extensile tube, and can

be lengthened or shortened at the animal's pleas-

ure, to suit the depth of the wafer, the larva rest-

ing with the tip of the tail just reaching the

surface. In a clover meadow we took the small

brown skipper butterfly {Pamphila ceriics) and
a moth (Euclidea cnspidea). In a rank growth of

dogsbane, we found a number of the pretty white

moth (Euchates collarin), and in the beaver

meadow, the myrina butterfly was quite common.
The usual birds were seen through the day, but

no species not commonly met with were noticed.

Bobolinkg liovered over the meadows, and by
their cries of distress, betrayed the fact that their

nestlings were close at hand, and, in their opinion,
in imminent danger.
Ou the occasion of the Society's field day ou

the mountain the following birds were observed:

Pewee flycatcher {Sayornis phcube), crows (Cormis

Americanus) , song sparrow (Melogpiza fusciala),
blue suowl.'ird (Jnncn hyemalis), red-eyed fly-

catcher {Verio oUvacetis), yellow warbler (Dr;n-

droica (estiva), oven bird {Seinrus aiiricapilus) ,

redstart (Setophaga ruticella) and hermit thrush

{Turdus aonalaschkm pullasii) . Of insects, among
others, the following specii's were noticed: Cab-

bage white {Pieris rapce), eurytris butterfly

{Neohympha eurytrii), lary skipper {Eudamus tity-

rua) ; and of moths—Ca^morpAa lecontif, Euchates

collaris, Enphanessa mendica, and Drasterta erec-

the.a. Ants were abundant under stones, and

m:igriificent dragon flies flew swiftly overhead, or

settled just out of reach at the extremity of a

leafy bough or withered twig.

Early in .luly an examination of the seed poils
of the blue flag (7m versicula) showed that many
of the seeds were eaten by the larvic of some

beetle, and also that these grubs were iu their

turn being devoured by the grub of some other

insect. By the beginning of September all that

survived had reached maturity; the beetle proved
to be a small weevil {Mononychus vulpeculus).

The parasite is a small ichneumon fly, which I

have not yet been able to determine. The fly

issued first, cutting a small round hole in the side

of the pod ; but the beetle is not provided with

any me:ins of cutting through the pod, and is too

large to get out the hole made by its parasite; it

is, in fact, imprisoned, bat nature has provided a

remedy. When the seeds of the iris are fully

ripened the pod opens, letting the seeds fall to the

ground, at the same time setting free the im-

prisoned beetle.

The last outing was taken on the eleventh of

December, to see how nature appeared in her

winter dress. Walking out by the aqueduct,
when near Cote St. Paul, some small birds were

seen on the top of an elm tree, one of which,
when shot, proved to be the American goldfinch

{Spinns tristis), showing that this species may be

included in ourlist of winter birds, although it is

doubtful that it remains with us duriug the entire

winter. Nothing further was seen until tlie

woods beyond Vetdun were reached, but there

the chickadees {Varus Atrictipilliis) were quite

plentifid, and seemed in the best of spirits. Along
with them were a few white-hearted nuthatches

{Sitta caroUneusis) and brown creepers {Certhia

Jimilearis Americanus), and perclied sedately on

the bougli of an apple tree a little sawwhet owl

{Nyctala acadica) sat gravely looking at us.

These, with a northern shrike {Larius borealis),

were the only birds seen during the day, but were

sufficient to show that even in the depth of our

C^madian winter, the woods and fields are not

entirely deserted.

[Orlglr:>l In I'oi'clar Science News.]

THE ELECTRIC EXHIBmOX AT FKANK-
FOKT-OV-THE-MAIX.

BY ADA M. TROTTElt.

Tins exhiliition,
—which attracts thousands of

tourists to Frankfort,—with catholic desire to be

all things to all men, includes interests within its

pale for all classes of intellect, from tlie most

dense to the keenly scientific. In this respect the

exhibition in Philadelphia about nine years ago

compares favorably with this of Frankfort. It

seems to belittle a scieutific exhibition when so

much of the space within its gates is given up
to beer-halls, theaters, small shows, shooting-gal-

leries, panoramas, etc. As a purely scientific

exliil)ition, I suppose it could not be made to pay,
so plenty of mundane attractions are ofl'ered to

bring the traveller through the entrance gates.

He comes, therefore, not to see what advance

science has made in electric light, but to answer

the jingle of the elec;ric bell which calls him to

the Victoria Theater, where a ballet can be seen

arranged by the manager of such affairs at the

Opeia House of Paris I

With a clear remembrance of the machinery on

view in Philadelphia in "83, I entered the great

eugine-rooin, almost blinded there by the brilliant

lights, and deafened by the noise made by the

huge engines. Here may be seen engines of .">00

to 600 horse-power, capable of keeping 6,000 lights

going. I askeci a young American electrician

what he thought of these large engines, and he

replied that, though much used in Europe, he

considered them to be a mistake. "In America,"
he said, "the use of several small ones is pre-

ferred to that of one large one," for which he

gave a good practical reason—"that the least

thing might throw the engine out of gear, and the

6,000 lights would be instantly put out, whereas

if several small ones are used, the results of one

having to stop for repairs would not be much felt."

I saw gi-eat improvements in the lights and

chandeliers to be used for domestic purposes. It

seems as though proof enough lay before us as to

electric light being of all others the most capable
of artistic handling. Xo longer need we be bound
to the ugly upright globe to shade the light;

—
around us are lily bells, roses, trumpet flowers,

their petals daintily glowing from stamens of

electric light. A bouquet of flowers on the table,

of lily, tulip, and rose, at a touch from the mana-

ger irradiates light, every blossom glowing at the

center. Thus, as the electric light can be placed
at any angle, we need no longer endure stiff, up-

right candelivbra; our lights can droop in flower

forms anywhere we like to place them.

There is a room in which a large telephone is

placed—a trumpet-shaped valve protruding from

the wall. The auditors take seats as though at a

concert, and the sound is heard only too loud,

everywhere in the room. The manager called for

a cornet solo from Wiesbaden. Not only was it

disagreeably loud, but it certainly came to us with

a hollow sound, as though transmitted through a

tube, and the breathing of the player was pain-

fully evident. I should like to have heard the

experiment tried with an artist instead of an

indifferent performer at the telephone.

The phonograph experience was equally disa-

greeable, the vulgar public, evidently, rather than

the cultuied, being catered for. I noticed here,

also, an absence of naturalness in the sound—the

same hollow, distant, yet too loud impression that

had struck me in the telephone-room.
The Thomson & Houston department (Ameri-

can) boasts the steadiest electric light in the

whole exhibition. They give an entertainment to

visitors to their technical exhibit, in the form of a

car laden with stone, which is sent up and down
an inclined plane by means of a machine opposite.

The pit-ce de resistance, however, is the "mine,"
whose wonders are open to the puldic at 20 pf. a

head. This mine is constructed in order to show
the power of electiic light under ground, and to

demonstrate the uses of pumps worked by elec-

tricity, and a powerful drill which makes holes in

a rock for the dynamite for blasting purposes.

People are cari'ied in and out of the mine on an

electric car, which little adventure brings many a

visitor into the mine who cares little for machines.

The scientific like to visit the exhibition best by
d.iy, but the uncultujed world rushes there in

crowds by night. At half past six the buildings
are outlined with lights, and the interiors, of

course, illuminated. Later the artificial cataract

pours ruby, amethyst, green, and gold torrents

over the rocks into the lake below, and search

lights from the top of the Eiftel Tower and other

high places bring their witchery to bear on the

brilliancy of the spectacular scene. Crowds take

the elevator to the top of the tower, where a

splendid bird"s-eye view can be obtained of the

city, and, of course, of the exhibition grounds,

dazzling the unaccustomed eye with myriads of

lights. Bands play, crowds seat themselves at

the tables amidst the lights to drink beer, and the

bells ring |)eoiile in and out of the little theaters

and the iiauoraiiia. There is much that jars upon
the taste of a cultured or scientific mind in such a

medley, and the explanation ofl'ered in good faith

of a learned German doctor— "O, it would not

pay without"— seemed a poor excuse for such
intrusion of ballets and beer halls into a scientific

exhibition.
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SETTLING A QUARREL BY FLUOKES-
CEINE.

Br WILLIAM BERNHAKDT.

A REMARKABLE addition to the vast and con-

tinually increasing number of applications whicli

chemistry has found in practical life is reported
from Germany. The event is the more striliing

by giving evidence of the incredible sensibility
sometimes observed in chemical reactions.

In a mountainous part of the above-mentioned

country, located at the watershed of two large

streams, the population from ancient times en-

joyed an abundance of delicious trout frequenting
the environing brooks. Modern industry, how-

ever, did not hesitate to place several manufacto-
ries on the shores of these creeks, and their refuse

waters soon were noticed to pollute the downward
courses. The raisers and consumers of fish, how-

ever, were soon to protest ; they sued one of these

establishments for damages, claiming that the

refuse fluids had killed all the fish in their brooks.

To this the manufacturer objected, declaring there

was no communication between the water passing
his works and the plaintiffs' brooks. The latter,

however, though no visible connection of both

waters could be ascertained, maintained that the

communication was a subterranean one.

This being the state of afi'airs, a chemist hap-

pened to visit the scene of the quarrel, and, hav-

ing been informed about the trouble, at once de-

clared that the question might very easily be

settled by a simple optical test. Both parties

agreeing to submit to his decision as an expert,
he undertook to perform the task.

The class of organic compounds comprised by
the name of benzene derivatives, and abounding
with brightly and richly colored bodies, as well

as with important medicines, also includes a sub-

stance called "
fluoresceine,"' from the peculiar

intense fluorescent properties of itself and some
of its compounds. The substance represents a

dark red powder, dissolving in alcohol with a red-

dish color having a green fluorescence. Its com-

pound with sodium oft'ers this green fluorescence

to an almost incredible degree of intensity ; it is

perceivable in water containing one part of the

compound to ten millions of water. In its effect

upon man and animals of any kind, however,
fluoresceine is a perfectly harmless substance.

It was to the optical property of fluoresceine

that our expert resorted when one flue day, pro-
vided with a tin box containing two pounds of the

sodium compound, he proceeded to dissolve it in a

barrel of water, the contents then being poured
into the brook above the factory buildings. No
sooner had the admixture taken place than the

brook, formerly clear and transparent, became

opaque, but of a shining green color, which

spread rapidly downward with the flowing water.

All the water in the lower course of the brook,
and even In some ditches and creeks which had
not been known to communicate with the brook

subjected to the test, became green, and kept this

color unto its inflow into the broad stream about
five miles away.
The population were astonished and became ex-

cited, fancying that the water had been poisoned
—a fear which they did not abandon before hav-

ing been convinced that the water was still drink-

able and unchanged in taste, and even in color

when held against the sun. The green hue was

only perceived in the water covering the dark

background of the river bed. People also became

easily persuaded that only the water in communi-
cation with the stream passing the factory was

subject to the change, all the others having re-

mained in their former condition, including the

one belonging to the suing fishermen, who there-

upon gave up tlie complaint and resorted to effi-

cient expedients to provide fresh trout for their

waters.

The question whether there are communications

existing between several natui-al currents of water

may happen to be both of scientific and practical

interest. The recent formation of a lake near the

Colorado River gave rise to various conjectures as

to its origin. In such cases the fluoresceine test

would answer with unsurpassed certainty. It

would also reveal the source of pollutions in

drinking-water in the researches that are at pres-

ent being performed in the Croton district, sup-

plying the city of New York.

SCIENTIFIC RECREATIONS.

Two interesting experiments in centrifugal
force are illustrated in the accompanying engrav-

ings. To perform the first experiment, take a

sojip-plate and place a napkin-ring exactly in the

center (Fig. 1). Then, holding the plate in the

Fig. 1.

two hands by its opposite edges, toss it into the

air with a quick revolving motion so that it shall

make a complete turn before being caught. The

centrifugal force developed by the revolution of

Fig. 2.

the plate will hold the napkin-ring in its place as

firml}' as if it was glued there, and plate and ring

will return to the hands of the experimenter in

he same relative positions with which they

started. The experiment may be varied by plac-

ing the ring at the edge of the plate, outside the

axis of rotation, when it will invariably fly off

from the plate wlien thrown into the air. The
first trials of this experiment are likely to be fail-

ures, but the necessary skill is quickly obtained

by a little practice.

Another beautiful illustration of centrifugal

force can be shown by attaching a light metallic

chain to a piece of string about a foot long (Fig.

2, A). On twisting the string so as to cause the

chain to revolve rapidly, it will rise to a hoiizontal

position, open out into a ring, and revolve in a

circle with the supporting cord, giving the appear-

ance shown in Fig. 2, B. If the chain cannot be

obtained, a loop of heavy cord, or even a pencil

suspended by one end, will answer almost as well.

In a late number of La Nature— from which,

also, the preceding engravings are taken—^we find

an additional example of the possibilities of pho-

tography with a non-actinic background, (described

in the October number of the Science News),
which is such an excellent one that we reproduce
it for the benefit of our readers. In this pictiu'e

the little girl with the cart was first photographed,
and then the boy was placed in position against

1

litiiiijiifi
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methods of suspending a barrel, either horizon-

tally or vertically; while for a bag or sack the

efficient fastening shown in 7, or the simpler one

shown in 8, will be found secure and convenient.

All the above fastenings can be made from a

single piece of rope, and their construction will

be evident from an inspection of the engravings.

<^»

[New York Sun.]

A PKOBLEM.
A CY'Ci-ONE demolished the barn of Sam Mc-

Pherson, of Monroe Count}', Kentucky, on July
24. Seventy-seven days later the workmen who
were clearing away the debris liberated a hen

that liad been cooped in narrow quarters formed

by fallen boards and timbers. In the course of

her impiisonmeut she had laid an egg, hatched it,

and eaten the chicken all but the feathers and

bones. Apparently she had nothing else to eat.

Here rises an interesting question for econo-

mists: Did it pay the hen to hatch the egg?
In times of dire necessity self-preservation be-

comes paramount. Castaway sailors kill their

weaker fellows and eat them. Famished brutes

devour even their own oflspring. Probably no

sentimental considerations prevented this hen

from coolly calculating whether she could

lengthen her days and increase her chances of

rescue by hatching out the egg and eating the

chicken, or whether her cliances would be better

if she ate the egg while it was fresh. Nobody
can say that she did not consider this grave prob-
lem in all its aspects, and that her survival during
the seventy-seven days that elapsed before she

was rescued was not the result of her decision in

accordance with scientific ti-uths.

If there was nothing to eat in the fortuitously

improvised crop, did the hatched chicken contain

more nutriment than the unhatched egg? If

more, was the gain at the expense of the hen, and

did it cost her more than she received in the way
of increased nutriment? Warmth is necessary to

incubation. Heat can be produced only by the

outlay of energy. If there was more food in the

chicken than in the egg, was the excess sufficient

to restore to the hen the energy spared in hatch-

ing the egg? And if so, was the excess still great

enough to make up for the loss of edible substance

through the conversion of part of the egg into

bones and feathers?

These questions cannot be dismissed by scien-

tific men as trivial. They are worthy of the pro-

foundest thought of savants. Certainly no other

hen ever was brought face to face with questions
from her point of view more momentous,- or which

called for greater nicety in the weighing of them.

TO KESTORE FADED OR OBLITERATED
INK.

The following suggestions are from Haldane's
"
Workshop Receipts

"
:

1. Wash in warm water to remove salt U the

paper has been immersed in sea-water, and then

soak in a solution of gallic acid, three grains to

the ounce of water.

2. Wash in clean water and soak in solution of

ferrous sulphate, ten grains to the ounce.

3. Apply a solution of potassium ferrocyanide
with a brush, when the writing will appear in

blue, if any iron is left of the original ink.

4. Falsified Writing.—Gobert has found that if

writing is ever so carefully scratched out, there

are still left sufticient traces of the oxide of iron

in the ink to become visible in a photographic

copy. Light reflected from paper that has not

been written on acts in a diflerent way on the

photographic materials from that reflected from

places which have been once covered with ink.

SOME TELESCOPES IN THE UNITED
STATES.

Dr. Wm. H. Knight gives in a recent number

of the Sidereal Messenger a list of over one hun-

dred telescopes, with names of owners, makers,

etc. The list includes only those instruments of

which the aperture is four inches or upward.
The twelve largest refracting telescopes are

those of the Lick Observatory with an aperture of

36 inches, Yale University 28, U. S. Naval 26,

Leander McCormick 26, Princeton 23, Denver 20,

Smithsonian 20, Dearborn 18.5, "Carletou College

16.2, Warner 16, Washburn 1.5.5, and Harvard 15.

The largest reflecting telescopes are those of

Harvard College, 28 inches, and Rev. Dr. John

Peate, 22. Dr. Peate, who is an amateur maker,

is now finishing up a 30H inch silver-on-glass

mirror, which will be presented to the Allegheny

College at Meadville. When mounted it will be

the largest reflecting telescope in this country.

There are numerous reflectors made by Brasliear

from 9 to 12 inches in diameter.

The Clarks are now grinding an object glass of

40 inches for a telescope to be mounted in an

observatory yet to be built upon Mount Wilson in

Southern California.

Though the Lick Observatory possesses the

largest telescope at present. Harvard College has

the best equipped observatory for general astrono-

mical work in America, and one of the best in the

world.

In foreign countries the largest refractors are

those at Pulkowa, near St. Petersburg, 30 inches,

Nice 29.75, Vienna 26.75, Gateshead, near London,

25, and Paris 23.6.

The largest reflectors are those of Lord Rosse,

in Ireland, 72 inches, Melbourne 48, Paris 47,

Mr. Common's, in England, 37.5, another of Lord

Rosse 36, Toulouse 32.4, Marseilles, 31.5, Green-

wich 28, and Cambridge 24.

INDUSTRIAL MEMORANDA.
For a good solution for removing the blue from

steel so as to leave as clean as before coloring, try

acetic acid, or solution of chloride of tin (stannous

chloride) .

Black Brass.—Brass may be colored black by

repeatedly coating the cleansed metal with a mod-

erately warm solution of nitrate of copper. Heat-

ing over a charcoal fire follows. Finally the tone

is heightened by rubbing with olive oil.

An Aluminium Steamboat is now running
on the Lake of Ziirich, Switzerland. The boat

weighs only about half a ton, or about half the

weight of an ordinary boat of the same size. It

was built at Zurich, the metal having been fur-

nished by the aluminium works of ScMaff"hausen.

The boat carries eight persons, and, with a two

horse-power petroleum engine, easily makes six

miles an hour.

To Make Skeleton Leaves.—Soak in rain

water for some weeks, remove by floating upon a

card, and very gently remove upper skin with a

soft cameVs-liair brush. Float in water and catch

on a card with the other side uppermost, and re-

move other skin and pulp. A stiff' brush may be

needed, to be used by dabbing. Do not touch

with finger. Finally wash well, bleach with javelle

water, wash and dry.

Testing Firearms in Europe.—There are in

Europe five "proving houses," or testing places

for firearms. Of the Birmingham and London

proof-houses many people have heard. ITie others

are at St. Etienne, in the south of France; at Fel-

lah, in Austria; and at Liege, in Belgium. The

latter, however, is by far the largest establishment

of its Ivind. It is ofl[icially stated that the Liege

proof-house now consumes between 3,000,000 and

4,000,000 cartridges and over forty tons of gun-

powder a year.

A Curious Property of Sulphur.—M. Charles

Lepierre states that in demonstrating that sulphur,
melted at about 115° C, can be cooled in paper, he

happened to use a lithographed card of which the

edges were tuined up. Upon taking away the

card he discovered that the lithographed charac-

ters were clearly and distinctly impressed upon
the cooled surface of the sulphur, and remained

after hard friction and washing. By repeated

experiments he has been able to get very fine

results, removing the paper each time by a mere

washing and rubbing process. Ho finds that sul-

phur will receive impressions from and reproduce

faithfully characters or designs in ordinary graph-
ite crayon, colored crayons, writing-ink, typo-

graphical inks, china ink, lithographic inks (col-

ored or uncolored), and others. He remarks, too,

that it will reproduce with remarkable exactitude

geographical maps.

SCIENTIFIC BREVITIES.

During the deep borings for rock salt at Asch-

ersleben, potassium salts have been found at a

depth of 1,050 feet, and works have been erected

in consequence.

On the summit of Ben Lomond may be seen the

smallest tree that grows in Great Britain. It is

known as the dwarf willow, and is, when mature,

only about two inches in height.

Of the entire human race, 500,000,000 are well

clothed, that is, they wear garments of some kind
;

250,000,000 habitually go naked, and 700,000,000

only cover parts of the body; 500,000,000 live in

houses, 700,000,000 in huts and caves, and 250,-

000,000 virtually have no shelter.

A Reaction of Carbonic Oxide.—If a few
bubbles of carbonic oxide are passed into a weak
and cold solution of ammoniac.al silver nitrate, the

liquid immediately assumes a brown color, and at

the boiling-point the silver is quickly reduced,

according to M. Berthelot in Compt. Rend. 112,
597. The action takes place also with an aqueous
solution of the gas, and is extremely delicate, not

being hindered even by the admixture of a large
amount of air. This property of carbonic oxide
is the more interesting, seefhg that the solution is

not reduced by alkaline formates, nor by pure hy-
drogen.
Thunder-storms.—A German periodical gives

statistics concerning the frequency of thunder-
storms in various regions of the world. Java has
thunder-storms on the average 97 days in the

year; Sumatra, 86; Hindostan, 56; Borneo, 54;
the Gold Coast, 52

;
Rio de Janeiro, 51

; Italy, 38 ;

West Indies, 36 ; South Guinea, 32 ; Buenos Ayres,
Canada, and Austria, 23

; Baden, Wurtemberg, and

Hungary, 22; Silesia, Bavaria, and Belgium, 21;

Holland, 18 ; Saxony and Brandenburg, 17 ; France,
Austria, and South Russia, 16

; Spain and Portu-

gal, 15
;
Sweden and Finland, 8

; England and the

high Swiss mountains, 7; Norway, 4; Cairo, 3.

In East Turkestan, as well as in the extreme

north, there are almost no thunder-storms. The
northern limits of the thunder-storms are Cape
Ogle, northern part of North America, Iceland,

Novaja Semelja, and the coast of the Siberian ice

sea.
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AWARD OF THE MICROSCOPE PRIZE.

In awarding the microscope prize offored last

spring by the publisliers of the Popular Science

News for the best record of personal observations

liept by any member of the Agassiz Association,

tlie same difi\eulty has been met with that so

greatly puzzled tlie committee of last yeai'
— that

of deciding whicli one of several papers nearly

equal in merit and utterly ditl'erent in topic and

method ought fairly to be considered the best.

Although the number of papers entered in compe-
tition was not as large as could have been desired,

they were all excellent in every way, and it was

difficult to malie any distinction between them.

•However, after due consideration, the committee

has decided to award the prize of a fine Acme No.

5 microscope, made by Queen & Co., of Philadel-

phia, to Miss Mattie VVadsvvohth, of Hallowell,

Maine, whose ol)servations of plant and animal

life in her neighborhood indicate a true love of

Nature and unusual skill in observation ;
and tliey

are all the more meritorious in that they were

obtained and recorded under unusual difficulties.

We hope to publish this paper in whole or in part

in an early number of "The Out-Door World."

Honorable mention is also made of each of the

following competitors : Mr. C. E. Waters, Balti-

more, Md. ;
Miss Mary Louise Fostei-, Jamaica

Plain, Mass.. and Miss Laura J. Aldrich, Phillips,

Maine, all of wliose papers were of the very high-

est value and in hardly any respect inferior to

that to which the prize was awarded. The pub-

lishers of the Science News have indicated their

w illingness to renew their ofl'er of a prize for the

season of 1892 if the interest taken by the mem-

bers of the Agassiz Association in their •'official

organ
"

is sufficient to warrant them in so doing.

Erratu.m.—The address of Professor Doggett
of the A. A. Council is 107 Lexington, street. East

Boston, instead of Livingstone street, as incor-

rectly printed in the October number.

SEA-SIDE ASSEMBLY, AGASSIZ ASSOCIA-
TION.

A new Chapter of the A. A., with twentj'-two

members, was organized at Avon-by-the-Sea, N. J.,

on August 21, 1801. An "Agassiz Day
" had been

arranged for, and the organization of a society at

that time had been determined upon by a number

of those connected with the Sea-Side Assembly.

A circular was also sent out early in August,

extending a general invitation to all members of

the Agassiz Association to be present.

Agassiz Day, August 21, was observed as fol-

lows :

In the morning a reception and microscopical

exhibition was lield in the new Biological Labora-

tory. The building was filled with visitors during

the whole of the morning, who viewed the objects

placed under the microscopes and inspected tlie

various collections of plants and animals. It was

admitted by all that the new laboratoiy, which

had been built for the purpose, was admirably

adapted, by its location and equipment, for the

study of biology in its various branches.

In the afternoon a public meeting was iield in

the auditorium. Prof. Arthur M. Miller, of Wil-

80U College, Chambersburgh, Pa., spoke on the

history and objects of the Agassiz Association
;

and it was found to be the \\ ish of those present
that a society should be organized at once. The
form of application for a charter was signed by

twenty-two persons, and a name was chosen for

the Chapter—"The Sea-Side Assembly Chapter of

the Agassiz Association, Avon-by-the-Sea, New
Jersey." Prof. George Macloskie, Sc. D., LL. D.,

professor of biology in Piinceton College, was
elected President, and Rev. John E. Peters, Sc.D.,
was elected Secretary and Treasurer. Prof. Lyman
A. Best, B. Sc, Principal of Pjublic School No. l.S,

Brooklyn, N. Y., a member of the Chapter, then

delivered by request an address upon "Methods
of Teacliing Natural History in Our Public

Schools." *
In the evening Prof. A. M. Miller gave an illus-

trated lecture on "Fossil Collecting in the Bad
Lands of Oregon."
The next day was set apart as a "field-daj^,"

and it was given up to marine collecting in the

morning and to botanizing in the afternoon.

This Chapter is necessarily somewhat excep-
tional in its nature, as it is made up of members
from all parts of our land, and can only meet dur-

ing July and August of each year. Nevertheless,
as the membership is a very strong one, it may be

expected that most excellent work-will be done.

Why cannot we have other similar vacation

A. A. Chapters organized in others of our sea-side

resorts? Certainly there is a place for many such

Chapters as the Sea-Side Assembly Chapter at

Avon-by-the-Sea, N. J.

We cordially welcome this new Chapter, which
is new in a double sense—new in that it is not

only one very recently organized, but also new
since it represents a new department of work,

namely, that of vacation work by the sea-side.

We shall await the report of the work done in

1892 with much interest. In the mean time this

new Chapter has been enrolled as No. 593, and
the roll of its charter members follows:

1. William M. Albertl, U2 West 23d street, New York

City.

2. Mrs. William M. Albertl.

3. Principal Lymau A. Bent, B. Sc, Public School No. 13,

Brooklyn, N. Y.

4. William M. Barr, 3,225 Powelton avenue, Philadel-

phia, Pa.

5. Mrs. William M. Barr.

6. Miss Marie Dacie, Washington Heights, Now York
City.

7. Mme. Le Prince, .Jumel Mansion, 163d street, St. Nich-

olas avenue, New York City.

8. Miss Marie Le Prince.

9. Miss Lucy Edgar, 133 Linwood avenue, Buffalo, N. Y.;
care Mrs. Fred Hodge.

10. Francis E. Lloyd, A. B., Williams College, Williams-

town, Mass..

11. Prof. George Macloskie, Sc.D., LL. D., Princeton

College, Princeton, N. J.

12. Prof. Arthur M. Miller, A. M., Eaton, Ohio.

13. Miss Eleanor T. Morrison, 11 Mountain avenue,
North Plainllcld, N. J.

14. Rev. John E. Peters, Sc. D., Pleasantvllle, N. J.

15. H. T. Pearce, 3,104 Mantua avenue. West Philadel^

phia, I'a.

16. Mrs. H. T. Pearce.

17. Miss Florence B. Held, 354 Madison street, Brooklyn,
N. Y.

18. Miss Mary Sterling, Mansion House, Brooklyn, N. Y.
19. A. L. Turner, M. D., 3,S58 Chestnut street, Pliiladel-

phia. Pa.

20. Miss Katlierine M. West, Instructor in City High
School, Bridgeport, Conn.

21. Rev. Alfred A. Wright, D. D., 38 Bromlleld street,

Boston, Mass.

22. A. Wesley Wright, 9 Clinton slreet, Cambridge, Mass.

A CHAPTER IN TASMANIA.
Since our previous report an interesting Chap-

ter has been organized in 'I'asmania— a land so

distant and strange that most of us will have to

resort to our atlases to refresh our memories of

its precise location. This is a family Chapter of

four members, and the Secretary—^Irs. H. Bar-

nard, 8 Molle street, Hobart, Tasmania—will be

pleased to hear from Chapters in the United

States, and will doubtless be able to give her cor-

respondents many interesting facts concerning
the natural wonders of her island home. Postage
to Tasmania is twelve cents for each lialf ounce.

We note with equal pleasure the formation of a

strong Chapter in Williamsport, Pa., of which

Miss Emma Campbell, 160 East Fourth street, is

Secretary. Now is a most favorable time to or-

ganize for a pleasant winter's work. All are cor-

(Jially welcome.

CHANGE OF ADDRESS.

Prof. L. C. Wooster, whose helpful
"
Key to

the Families of Insects " was recently noticed in

"Tlie Out-Door World," desires us to note that

his addix'ss is now Eureka, Kansas. Professor

Wooster is organizing a Chapter of the Agassiz

Association, and will gladly render any needed

assistance to students of cntomologj'.

"The World of Matter: a Guide to the Study
of Cheniistr3' and Mineralogy,"' the first of the

series of popular "science guides," by the Pi-esi-

deut of the A. A., will be issued from the press

November 1.

Arrangements have been made with the pub-
lishers of Popular Science News to continue

the A. A. department, "The Out-Door World,"
and we again invite the cooperation ot all Chap-
ters and members in extending the eiiculation of

this magazine. During 1891 the A. A. secured

one hundred new subscribers for Popular Sci-

ence News. Can we not get one thousand dur-

ing 1892 •?

AN AGASSIZ GIRL LIVES TO TELL HOW
THE LIGHTNING STRUCK HER.

When an "Agassiz girl" sees a mouse, a spider,

or a snake, instead of screaming and running away
in foolish fright, she picks it up for study ;

and

when she is struck by lightning she impi-oves the

opportunity to add to her knowledge of electrical

science. The following interesting account comes

from Miss Mary A. C. Avery, of Ledyard, Conn.,

Secretary of Chapter 739 :

I was struck by lightning about 11 o'clock Sun-

day morning, Oct. 19, 1890. We live a mile and

a half from churcli, and so always ride. That

morning it threatened rain, but we went as usual.

When near the "gieen" it thundered and began
to rain; so we drove quickly under the first shed

to wait until the shower passed, as we knew we
were in good season. While sitting in the car-

riage
—mother and I on the same seat, and father

between us on a small extra seat-—the ciash came,
but I neither heani it nor saw the lightning. The

church, row of sheds, and store were all included

in the path of the curi-ent. Our horse began

floundei-iug, and father sprang to free him from

the carriage, lest we be hui-t by his kicking.
Mother scrambled out as best she could. She

says she remembeis noticing that I said nothing

during the confusion, but she attributed it to my
courage with a horse. Presently father, looking

up, saw me toppled over in my place, and, calling

out that I was hurt, they secured help to carry
me to a house, where they dashed on water, an<i

after a time gave me brandy and water. My body
was limp and no pulse could be felt. At the end

of Iialf an hour I revived enough to saj',
" Where
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am I? Take me home," though I have no remem-
brance of that ; and during all that blank period I

was in so strong convulsions that two men could

not hold me. This goes to prove that the contor-

tions, about which some people raise objections in

electrical executions, are not indicative of con-

scious suffering.

The iirst realization of illness I had was from
the brandy, for we never use such things except
in sickness; so I knew I was in a critical state.

But the intense pain now felt prevented full re-

membrance, and so at first 1 didn't know but that

I had been sick for weeks. I was burned from
the left eye, over the head, down the neck, and

across to the lower edge of my right shoulder-

blade. Tlie iron brace in the carriage seat at-

tracted the lightning to one side, else it might
have passed down my spine, causing paralysis, if

not death. As it was, the doctors said they could

not understand how I survived. The wire in my

that
and the hat-pin disappeared, and the lining

was scorched out
; my collar was split in the mid-

' die ; my clothing, even to jacket and outer shawl,
had an irregular hole, two inches by three or four,

punched through. The shawl, after a lapse of ten

months, still smells of brimstone. The burn at

my eye was more of a scorch than burn proper,
but the eye was closed and its sight doubtful for a

week. The path through ray hair—by which I

lost enough to make two good-sized switches I
—is

recovering itself, and the hair is in some places
four inches long. As soon as consciousness really
returned I had the use of my mind. The burns
were deepest across the 8houlders,^perhaps as

large as two hands,—but the soreness there was

nothing compared with the pain in the nerves of

the arms and chest. I was brought home the

third day on a litter, and had no set-backs; the

burns healed in three weeks, and in four I was
able to get slowly upstairs.

A curious thing now occurred. One half of my
face—the side that was not hurt—was paralyzed,
the line between the sides being as straight as if

drawn by rule, and the eyelid needing to be closed

by hand for sleep. I am almost well now, though
eye and limbs still feel the effects of the slight

paralysis. I have no more fear of thunder-show-
ers than other people, nor can I predict them, but
I can tell when the wind is northeast by a faint

return of pains in arms or chest. There is a scar

upon my right shoulder.

The church had a lightning-rod in good order,
and it was generally thought to have saved the

building from more serious injury. All the glass
of the east windows—on the side where the rod

came down— was broken, that upstairs being
thrown into the church, while that in the vestry
was blown outside. A Are started in a rubbish-

closet and under the floor, but was put out before

it gained much headway.
The row of sheds contains about twenty, and a

disused telephone wire ran over them,'to connect
the store—perhaps six rods away—with a liouse

twelve rods from the other end. Two sheds in

the middle, directly back of the church, and one
at each end of the row suffered most. This tele-

phone wire carried the lightning to the store,
where some gun-powder was perilously near. The

ground where the rod was sunk, and that between
church and sheds, and a piece of offset in front of

the church, were furrowed and torn badly. No
scar could be found upon the horse.

A Mr. Eood, near Jewett City, Conn., was
struck and more seriously hurt than I, my former
health and youth being in my favor for recovery.
Perhaps some one of that Chapter can give you
further information.

[We shall be pleased to hear from the Jewett

City Chapter, and from anyone who has received

a lightning-stroke.
—Ed.]

DOES THE DOG LIKE MUSIC?

Does our dog like music and enjoy if, or does

he dislike it? That is a question we can't settle

by his actions. When he hears the instrument

and singing, if he is in the house, he runs in and

lays himself flat under the player's feet, as near

as he can, and then lifts his head and howls dis-

mally, if the music is sober or mournful. If it is

lively, he often barks—quick, short barks. He
seems more affected if there is singing with the

instrument than by the instrument alone, but

pays no attention to singing by itself. We have

noticed with amusement that he wags his tail in

time to the music, and will change the motion to

the time as often as changed— waltz, march,

polka, or simple song. Let us hear the opinion
of some one on the subject. Does the dog enjoy
the music and try to sing, or does he hate it and

try to drown the noise?—P. A. Reynolds, Willis,

Montana.

SELECTED REPORTS OF THE THIRD CEN-
TURY, CHAPTERS 201-300.

202, St. Louis, Mo., [C].
—In presenting this,

our fourth annual report, we are pleased to an-

nounce that the vitality and enthusiasm displayed
in the interest of Chapter 202 is constantly in-

creasing, and that the work of our members is the

best and strongest evidence of our flourishing

condition. The past year has been especially

devoted to the study of microscopy in all its

details. With the aid of an excellent microscopi-
cal equipment, and a good supply of perseverance,

we have succeeded in unravelling many of the

intricate problems which this fascinating science

presents for solution. Our work has been mostly

bacteriological, and' we hope soon to present to

the Agassiz Association a number of original ob-

servations which we have made in the course of

our researches. We have maintained several large

fresh-water aquariums, stocked with many choice

zoiilogical and microscopical specimens. In prac-

tical physiology we have successfully conducted

a series of experiments and investigations. As
the fruits of our labor. Chapter 202 now possesses

a collection of over one thousand microscopic

slides, prepared and contributed by the members.

Our work comprises studies in histology, ento-

mology, mineralogy, botany, chemistry, and bac-

teriology. VV^e have concluded to adopt the same

methods of study for the coming year. We would

cheerfully solicit correspondence and exchange
with all members and Chapters of the A. A. work-

ing in microscopy. We beg leave to add our best

wishes for the success and welfare of the Agassiz
Association.—M. A. Goldstein, Sec, 4,060 Wash-

ington avenue, St. Louis, Mo.

212, Independence, Iowa, [A].
—We met regu-

larly through the spring and devoted our time to

the study of physical geography and geology

During the summer we did not meet, but since

school began we have met regularly, except in

one or two cases. We owe a great deal to Mr.

Deering, who has given us two most interesting

talks on geology. I inclose a clipping which will

show you how we stand. Best wishes for the

success of the A. A. and all its Chapters.
—Morris

Sanford, Sec.

218, Cornwall, N. Y., [A].—Since our last re-

port, owing to the usual winter exodus, the at-

tendance at the Chapter meetings has been some-

what irregular. Still, our absent members have

kept in touch with the general work by reading,
and improving the opportunities offered by the

museums for observation, and the Bickmore lec-

tures. In June we had a general reunion and
commenced regular work according to the outline

of the plan published in the August Science
Xews. Agassiz's life was added to the Chapter

library and read with mucJT^ interest by all the

members. It was a spur and - incentive to our

work, and gave us a glimpse of a life which will

be a guiding star to future generations. Several

publications of the S. E. S. A. 11. were also added
to the library, and during the winter of 1890 a

course in mineralogy was pursuetl under the di-

rection of this society. The work in zoology was
more theoretical than practical,

—
although one

member, while on the Massachusetts coast, did

some work in this direction,
—and was taken up

with the idea of its aiding us in our identification

of fossils. The collection has steadily grown and
fills two cabinets. It was recently enriched by
some ver^ fine specimens sent from Idaho Springs,
Colorado. Among the most prized curios are two

huge mastodon bones, found in one of the village

ponds. Possibly the defunct mastodon could

claim some kinship with the mastodon at the

Natural History Museum in New York, which
was found within a few miles of ours. Agassiz's

birthday inaugurated the field-days which con-

tinued weekly throughout the season. Among
the most interesting trips was a visit paid to the

iron foundry at Cold Spring, and a day spent on
the Schunnemunk Mountain, famous for its snakes

and red sandstone— the only place in Cornwall
where the red slate strikes us. Our note-books

have been constant companions, and we are begin-

ning to appreciate the value of recorded observa-

tions. The membership has decreased, owing to

the fate which "overtakes all good girls" and
still further depletes our ranks in June. Al-

though we are within twenty miles of Mohawnk,
it is surprising to note the difference between
Ulster and Orange Counties. As you travel north

you are at once impiessed with the remarkable

hilliness; the country almost waves from. north
to south, while from east to west it is compara-
tively level. These hills rise abruptly without,

apparently, any motive, and from the top of the

Shawgunmunk look like small eruptions on the

surface. The whole country shows traces of vio-

lent action and more powerful natural forces than
towards the south. The mineral constituents of

the rocks are similar, although the fossils found
varied greatly and were marked by almost an en-

tire absence of crinoids, while nearer home the
rocks are almost entirely composed of them. Near
Modena we found a most interesting stone wall,
built of sandstone filled with almost perfect fos-

sils, rocks worn into fantastic' shapes by the
action of water, old Indian relics, etc. At the
time of the railroad excavation these stones were

unearthed, and are prized as curiosities by their

owner, who kindly volunteered all possible infor-

mation about them. These specimens were found
on high ground which, according to the traditions

of the oldest inhabitant, had never suffered from
inundation. We were unsuccessful in finding any
perfect specimen in that vicinity, and owing to
lack of time could not make any extensive per-
sonal investigations. Our informant showed ns
the great difference in the soil on either side of a
certain road which seemed to be a natural divi-

sion. On the one side (west) the soil was clayey,
and at one point the manufacture of brick was
conducted, while on the other there was an abim-
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dance of lime and sandstone, and the conditions

of cultivation were materially changed. There is

one way in particular by which our society might
be of practical use in small country towns—by

forming a sort of road protective league. In driv-

ing through the average farming section one is

forcibly impressed by the bad condition of the

roads, which is not the result of negligence or

lack of labor on the part of taxpayers, but simply

ignorance of the best road treatment and a total

disregard of the mineral resources of the country,

using what is most accessible. The system of

working out road taxes is not of benefit to the

town, and the extra expense incurred in the mak-

ing of a good road would be more than counter-

balanced in the saving in horses and carriages.

Many of our country members have and will have

a voice in this matter, which has been left too

long to mere theorizing by scientists. At the

meeting of our countj' farmers the question of

better roads was discussed, and several admirable

plans were suggested ;
so we may hope for grad-

ual improvement. Among the pleasantest feat-

ures of our Chapter work is the correspondence
with other Chapters. We are always glad to hear

of theii methods and plans, and it brings us into

touch with one another as nothing else could do.

Our work at present is rather desultory, owing to

separation, and is mainly confined to individual

reading. Mrs. Ballard's charming book, "Moths
and Butterflies," has just been finished. We are

all looking forward to the time when we shall

again be back in our club-room, a reunited Chap-
ter. With hearty good wishes for the future suc-

cess of the A. A.—S. Evelyn Breed, Pres.
;
M. J.

Pope, Cor. Sec.

iod, Baltimore, Md., [A].—Our first annual re-

port (March, 1890) was made immediately after

our organization, and, as a matter of course, did

not show much work done; but the past year has

been a glorious one in our history, and we have

done so much in the way of thorough preparation,

as well as actual work, that we hope to make our

Chapter one of the leading scientific societies of

this city. In February last we secured a room in

the college as a meeting-place and museum
; but

since the last report the professor of political

economy has taken the room, and we now have

more comfortable quarters. We have one room
for our meetings and another (18X12 feet) for a

museum. In our museum we have an extremely

large collection of minerals, a nearly complete
collection of the eggs of birds resident near this

city, an herbarium, a collection of butterflies, of

bird-skins, and an octagonal aquarium with a di-

ameter of three feet, in which the membeis inter-

ested in this branch have a large number of fresh-

wate]' specimens. Our mineral collection consists

of 150 specimens—analyzed, with labels, on which

Is written the name, number, analysis, and locality

from which the specimen came, together with

nicely varnished blocks for mounting purposes—
donated by Dr. Clarke, one of our honorary mem-
bers ;

another is a set of fifty specimens presented

by the Smithsonian Institution
; then, best of all,

our local collection, which, we are happy to say,

is complete, with the exception of three or four

varieties. Our collection of birds' eggs, the result

of six years' work, donated by Mr. Wholey, is

also nearly complete. The collection of bird-

s'lvins is also in the hands of Mr. Wholey, but as

yet is in iis infancy. The herbarium is rapidly

growing, and at the piesent time contains many
rare and valuaLle specimens. The collection of

buttei flies and moths is very young, but, as sev-

eral gentlemen interested in the subject have

lately entered the Chapter, we hope by next win-

ter to have a much better collection in this de-

partment. The fresh-water aquarium is well

stocked, and some of our best work is being done

there. Several gentlemen, among them Mr. Rob-

inson, have been pursuing original investigations
on the development of the larva: of water insects,

and the comparative development of the tadpoles
of.diflerent species of batrachians. While I am
under this head, I must mention that we are doing

original work in other directions. Mr. Beatty,
Mr. Wholey, and Mr. Waters are preparing a

check-list of plants to he found around Balti-

more; Mr. Waters is especially investigating the

ferns of the vicinity; Mr. Wholey is preparing a

check-list of the birds of the vicinity, separating
the resident species from the migratory; both

check-lists will be forwarded on completion. Our
collections being quite large, we naturally were

very anxious concerning their disposal. At first

we expected to receive cases from the school

board of our city, but, having waited for some

time without obtaining them, we concluded to

put them up ourselves; so we now have a nice set

of cases, into which our collections will soon be

put. We have also an incipient library, and a

fine laboratory, stocked with all the necessary
chemical supplies. All of these things are our

exclusive property. We have been hampered all

this year by our need of a separate room for a

museum, but, having secured it at last, we are

now rejoicing. We should like to know whether

there is a museum of the A. A. as a whole. If

there is, we should be very glad to contribute of

our abundance
;
and if there is not, we surely

might have one. Only imagine wh.at a grand in-

stitution such a museum would become. With
the A. A.'s Chapters scattered over all this land,

in a few years we might have collections that

would stand second to none. In conclusion of

this part of my report, I would state that we have

discovered a large colony of the orchid Poyonia

verticillata, which, according to Gray, is quite

rare. This colony is known only to myself and

another member, and, as we do not wish to de-

populate it, but still would like others to have

some benefit from it, we will send a specimen

(mounted) to any person or Chapter especially

interested in orchids who will p.ay the postage.
—

W. N. Wholey, Sec, Baltimore City College.

We greatly regret that lack of space requires

the postponement of many most interesting re-

ports. Better work is done today in our Chapters
than ever before. We shall have something to

say later about a general Agassiz Association Mu-
seum. Meanwhile, reports from the Ninth Cen-

tury (Chapters 801-900) should reach the Presi-

dent by November 1. All are cordially invited to

join the Ag.assiz Association. Address the Presi-

dent, Mr. Harlan II. Ballard, Pittsfield, Mass.

SPECIAL NOTICE.

The following circular has been mailed to all

Chapters of the Agassiz Association. If by acci-

dent any Chapter has failed to receive it, we trust

this notice will be received in its stead, and a

prompt answer returned.

AGASSIZ ASSOCIATION.

OFFICIAL BULLETIN.

Pkesident's Office, riTTSFiELD, Mass., Oct. 1, 1891.

As the year closes it le important that full and accurate

statistics of our A. A. be prepared. You will, therefore,

kindly return this paper at your earliest conTenlence with

the blanks carefully filled.

1. Name and No. of your Chapter.

2.' No. of Members, Active and Honorary.
3. No. of Members gained or lost in 1891.

4. Names and (uhU'eases of your present ofiicers.

^. Permanent Chapter Address.

6. No. of Meetings held in 18S1.

7. Did you celebrate A gaseiz's Birthday?
8. No. of Subscriptions sent to POP0LAK Science News

in ISfll.

9. If Popular Science News Is retained, how many
new subscriptions could your Chapter secure?

10. Please inclose a special report of the proceedings of

your Chapter since January 1st, 1891.

Faithfully yours,
H. H. Ballakd.

PERSONAL OBSERVATIONS BY MEMBERS
OF THE AGASSIZ ASSOCIATION.

271. Midnight Rainbovfs.— On August 18,

1891, a very heavy fog lay over the meadows and

ponds of West Bridgewater. The moon was full,

and at midnight was very near the meridian. As
a friend and myself were returning home about

midnight, we noticed some arc-shaped halos over

every pond and bog, but took no particular notice

of them until we came to some large tracts of

meadow-land where the fog was exceedingly

thick. Here they were so bright that we stopped

to look at them. The largest and brightest

spanned a small valley through which ran a

brook. Here the arc was about a thousand feet

from end to end, and perhaps a hundred feet high.

The ends of the arc were easily visible on account

of the bright white places they made on the

ground. These white spots at the ends of the

arc appeared hemispherical, the flat sides being

towards the moon. There was no trace of color,

but the lower edges were darkest. A little way
beyond was another brook, over which were sev-

eral small arcs, placed at equal distances up the

brook, which gave them the appearance of being

concentric. The arcs were contained wholly in

the fog and were lightest where the fog was

thickest. —William L. Tower, West Bridge-

water, Mass.

272. Carmine Indian Pipe.— I have today
found specimens of red Monotropa uniflora (or

Indian pipe), and as Gray's manual does not men-

tion such a variety, I write to ask whether others

have ever found it. The stems are bright car-

mine, the petals fainter, and the ovoid pod and

stigma not so clear a color. There were two

tufts of them peeping through brown fallen leaves

under a hickory tree where I was searching for

nuts. I will send you specimens, but fear they

will have become black ere they reach you. Both

uniflora and hypopitys are familiar to me, else I

should think I had made a mistake. Another fact

is the lateness in the season
; July and August

produce them usually. You may wish to state in

Popular Science News that the little fungi

about which I inquired (see February number)
is Cyathtis, vernicosus, order Gasteromycetes,

— so

given me by a Stockbridge member, 0. L. Shear.

—Mary A. C. Avery, (Chapter 739), Ledyard,

Conn., Sept. 29, 1891.

Can any of our readers state from actual

knowledge how the bittern makes its call from

which its local name " stake-driver'' or "pumper"
cornea?

<>

A Volatile Compound of Iron.— Ludwig
^ond has succeeded in making a compound of

iron and carbonous oxide. It has only been ob-

tained in a highly dilute condition, but its proper-

ties have been suflicieutly studied to indicate that

it is Fe(CO)4.
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The local weather forecasts published for sev-

eral years past by the Blue Hill meteorological

observatory have been discontinued, owing to the

inauguration of a similar service by the govern-

ment weather bureau. As Mr. H. H. Clitytou,

formerly of the Blue Hill observatory, has been

placed in charge of this department of the signal

service at Boston, the public will continue to

receive the benefit of the accurate and useful

"probabilities" which have so long been a popu-

lar, though' by no means the most important,

branch of the work conducted at Blue Hill.

An amusing result of these experiments is the

appearance of an unofficial class of rain-doctors,

who claim the power to precipitate the atmos-

pheric moisture by some occult means known

only to themselves. An identical class of mentis

found, in nearly every savage tribe
;
and the fact

that the claims of these charlatans have been seri-

ously considered by civilized comnumities in the

United States, is an additional proof of the nar-

rowness of the line which separates civilization

from barbarism. With all our boasted enlighten-

ment, the rain-maker, the faith-healer, the fortune-

teller, the astrologer, and the alchemist .all find

plenty of dupes, and will probably continue to do

so until human nature undergoes a radical change.

A MARKED decrease in the price of platinum is

reported in European journals, owing to the dis-

covery of a substitute for this valuable metal in

tlie construction of incandescent lamps and other

electrical apparatus. The nature of the new

metal or substance is not stated, but if the reduc-

tion in price is a permanent one it will be very

welcome to chemists, who are oliliged to m.ake use

of platinum vessels and other apparatus in their

work, no matter what the cost may be. Photog-

rfiphers, .also, will be enabled to use the platinum

process for making prints more extensively, and

one firm has already reduced the price of plati-

num sensitized p.aper fully twenty-five per cent.

Platinum has long been distinguished as one

of the "noble" metals, .and the term is in many

ways an exceedingly appropriate one. No ele-

ment is less changeable in its form, less acted

upon by chemical or physical forces, or can be

made to enter into combination with other ele-

ments with greater difficulty. Even when in

combination its tendency is to escape and revert

back to its metallic condition, as if any "en-

tangling alliance" was distasteful to this self-

sufficient and aristocratic metallic monarch.

Compared with fluorine, for instance,—an ele-

ment which is never found in the elementary con-

dition, and which only by the greatest care and

skill can be made to temporarily staud alone by

itself, and when released at once attacks and

appropriates to itself every form of matter known

to us except oxygen,
—the first named metal seems

to be of a distinctly higher and more advanced

type. In our present state of knowledge it would

be unwise to speak positively of a system of evo-

lution of matter, but the signs of a close connec-

tion between the different elements are so clear

and striking that they cannot be disregarded;

and if the hypothesis of the gradual development
of the dift'erent elements from a single primeval

fo m of matter is ever proved, it will undoubtedly
be found that platinum occupies a place among
inorganic forms of matter similar to that held by
man in the great kingdom of animal life.

Speaking of modern civilization, we wonder

how many of our readers have ever realized that

its existence depends entirely upon a single natu-

ral product, of which if the supply should be sud-

denly cut off, we should soon revert to a social

and political condition resembling that of the

Middle Ages. Our railroads, steamships, manu-

factories, electrical stations, and, to some extent,

our telegraph lines, could not be built and oper-

ated without a cheap and abundant supply of

force, or energy, which is provided in the almost

unlimited deposits of coal, which are, id fact, mag-

azines of solar energy stored up in past geological

ages. The rapid development of the Western

States would never have taken place without the

help of coal; and without the rapid aiul cheap

methods of transportation and communication

supplied by our railroads and telegraphs, the po-

litical integrity of the United States with its vast

area and diversified interests would be impossible,

and at the best the country would consist of only

a collection of separate independent nations con-

stantly quarreling among themselves. The formsi-

tion of the German Empire from a collection of

petty States is generally attributed to the states-

manship of Bismarck, but it was the German rail-

road and telegraph systems which first made it

desirable and possible. The stability of the

French republican form of government, and the

radical political changes which have taken place

of late in England, are primarily due to the

same cause; and, in fact, almost everything

which tends to increase the happiness and useful-

ness of the man of the nineteenth century over

him of the seventeenth, has for its basis the store

of unoxidized carbon which lay hid in the earth

for so many years. The environment of mankind

has been greatly changed since the discovery and

utiliz,ation of coal, and the conditions of society

are not as yet perfectly harmonized with it.

determined, although unsuccessful, effort was

made to break up the performance. It was dis-

covered that, in furtherance of this enlightened

plan, certain persons in the audience had pro-

vided themselves with thin glass bulbs filled with

sulphide of ammonium, the idea being to deluge

the stage and actors with fhis atrociously fragrant

fluid. The applications of science would seem to

be endless. Heretofore the overripe egg has been

considered a sufficiently effective expression of

disapproval at a dramatic performance or a politi-

cal meeting; but in these latter days the art of

the chemist is invoked, and the olfactory power of

a hundred or more embryotic chickens is concen-

trated in a small glass bulb which can be safely

carried in the pocket. The most pronounced free

trader could hardly object to a "prohibitory

tariff'" on tliis latest product of French manu-

facture.
<»

We feel that we are doing our readers who are

not members of the Agassiz Association a service

in calling their attention to the advantages of that

institution as an aid to the study of science in all

its branches. Members of this Association have

no assessments to pay, no fixed duties to perform,

and are allowed the fullest liberty of .action in

every respect. They can devote all their time to

it, or they can do nothing at all. By joining its

ranks one becomes enrolled in an army of 20,000

earnest workers and students in every branch of

science, and obtains all the benefit of the aid and

cooperation of the members as a whole, and the

special and extremely valuable help of the Corre-

sponding Chapters and the Association Council,

which comprises some of the most eminent scien-

tists in the country. The long winter evenings

are close at hand, and the formation or extension

of local Chapters cannot prove otherwise than a

source of the highest pleasure and benefit.

Nothing has been heard of the noble army of

official rain-makers for some time, and the suspi-

cion arises that they have probably "dried up and

blown away." The late autumn .and early winter

are peculiarly well adapted for such experiments,
as a fall of rain m.ay be counted upon in almost

any locality at intervals of a few days, and the

"conditions" are extremely favorable for the

success of any kind of rain-making experiments.

Foktunately, the supply of coal in the earth

is so great that the possibility of its exhaustion

need not greatly disturb us. It is very different,

however, with another and scarcely less important

gift of Nature. The supply of wood and timber

is constantly diminishing, and at the present in-

creasing rate of consumption it cannot be long

before all available sources of supply will be

exh.austed. More timber is annually destroyed

by fire and waste than is used in the arts, and it

is a matter of the highest importance that the

greatest possible care should be taken of our for-

ests, and that the present supply of timber should

be utilized with a care and economy commensurate

with its real value.

A recent performance of the opera of " Lohen-

grin" in Paris excited much opposition among
the more disorderly classes of that city, and a

THE WOBK OF THE BAIN-DKOF.

As every student of geology knows, the sur-

face of the earth has undergone in past ages, and

is even undergoing at present, the most radical

changes in form and condition. From the time

when the earth had sufficiently cooled to allow

the aqueous vapor in the air to condense and

cover its surface with oceans of boiling water,

change has succeeded change without cessation,

although so slowly that the period of human his-

tory is too short to show any notable effect, and

we are obliged to look to the records of past geo-

logical ages in the rocks and minerals hid beneath

the surface to fully appreciate the results of the

forces which have acted in times gone by. Moun-

tain ranges higher than any at present existing

have been raised up only to be worn down into

sand, gravel, and clay, and spread out over the

bottoms of ancient oceans, which in their turn

have been raised up into dry land. Volcanoes

have appeared in various parts of the world, cov-

ering large tracts of country with lava, igneous

rock, and volcanic debris. Immense fresh-water

swamps filled with luxuriant tropical vegetation

have been transformed into the coal beds of the

present day; beds of sedimentary deposits have

been covered up by subsequent layers, and

baked and translormed by the internal heat of

the earth into rocks that can hardly be distin-

guished from the primeval crust of the earth;

while glaciers and ice-fields have now and again

crept over the land, destroying all forms of life,

and changing a country covered with luxuriant

vegetation into an icy waste like that of Green-

land at the present day.
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Various geological forces liave played their part
in these transformations; the shrinking of the

earth's crust and the volcanic foi-ces beneath have

caused the land to rise and fall above or below

the sea level; the astronomical motions of the

earth in its annual journey around the sun have

caused the climate to cliange from time to time;
and perhaps even changes in the radiant energy
of the sun itself have not been without their

effect upon the earth. But above all other agen-
cies the little rain-drop, insignificant by itself but

mighty in numbers, has accomplished more than

any other agency in the successive transforma-

tions which the face of the earth has undergone.
A single rain-drop falling upon a mountain top

produces no appreciable effect, but it nevertheless

does something. It may move a grain of sand

from its place, or even set a pebble In motion

towards the valleys below ; and the countless

millions of rain-drops which follow it in succeed-

ing ages will tinally succeed in wearing the moun-

tain top away. As they roll down the mountain

side, they gather into rivulets, brooks, and tor-

rents, and their erosive force becomes greatly

increased by gravitation. Another drop may fall

into a crevice in the rock, there to remain until it

expands in the act of freezing, and splits off a

fragment, which in its turu is carried down to

lower levels. Or pei-haps the rain-drop falls as a

snow-flake, which, with many others, is in time

consolidated into an ice-tield and glacier, which

ploughs down the mountain side, crushing and

grinding the rocks as it goes, into a form which

can readily be transported to lower levels by the

streams of water formed by its melting.

Or perhaps the rain-drop falls upon a limestone

formation. A little—a very little, but still a defi-

nite quantity
—of the hard rock is dissolved and

carried away to the ocean, or deposited in a

distant locality by the evaporation of the water.

The amount dissolved by a single rain-drop is

almost infinitesimal, but the great caverns found

in all parts of tlie world owe their origin to

nothing but this solvent power of innumerable

drops of water. Even the hard, enduring granite

will finally crumble away, one of its constituent

minerals, feldspar, being decomposed and changed
into clay. The erosive power of running water

and the chemical action of still water supplement
and aid each other in their great work.

That the streams and rivers of the more level

districts are continually lowering the level of the

land is evident to every one. The bars which are

formed at the mouths of rivers are only the earth

which has been washed down from higher regions

by the rushing rain-drops, and the level of the land

is constantly being lowered, and, in many cases,

perceptibly so by this means. If any proof were

needed of the action of this force in past times it

would be found in the fossilized rain-prints,

where the impressions made in soft mud by the

drops of some ancient storm have been hardened

into stone, and preserved to us so perfectly that

we can tell from what direction the wind was

blowing in that shower of millions of years ago.

There is still another indirect way in which the

rain-drop takes part in the action of geological

forces. One would hardly associate the presence

of water with a volcanic eruption; but water is

always present, and doubtless plays a most im-

portant part in the phenomena of volcanic ac-

tivity. Volcanoes are always found near the

seacoast, and the presence of immense volumes of

steam is always observed during an eruption.

Contrary to the popular idea, neither flame nor

smoke proceeds from the crater of a volcano, but

only quantities of melted mineral matter, or lava.

and immense volumes of steam. It was this pasty
mass of finely pulverized lava—incorrectly called

ashes—and water which overwhelmed the city of

Pompeii and sealed it up for nearly two thousand

years. Actual fire played a very small part in the

destruction of that ill-fated city. There can be

no doubt that water and the internal heat of the

earth form a combination which will explain

nearly all manifestations of volcanic forces ; and

so the rain-drop is shown to play another part in

the geological transformations.

In short, we may say that every particle of

matter above the sea level, except in regions
where rain never falls, is constantly moving,

slowly but surely, towards the ocean, and has

been ever since the land was first raised above

the water. In past ages the action of subterra-

nean forces has raised the ocean beds and turned

them into dry land, hills, and mountains, only to

be once more returned to their native element.

We cannot tell if these upheavals are to be re-

peated in future ages, but it seems more than

probable. If not, then it is only a question of

time—albeit an almost infinitely long time—when
the surface of the earth will become of one uni-

form level covered with a shallow ocean, and, in

the polar regions, surmounted by caps of ever-

lasting ice and snow.

But the rain-drop is not the first cause of all

the changes which we have noted. When resting
in the ocean it is powerless. To perform its work
it must be raised up and transferred to the hill-

sides and mountain tops. Like all other forces on

the earth, the force of the falling rain-drop and

the rushing torrent has its source in the sun. The

geologist can see in imagination the mountains

and hills dwindling away and following the lower

lands into the sea; but not a rain-drop can fall,

not a brook flow down the hillside, or a river

down its valley, except the water is first raised

from the ocean by the same force that lights and

warms our houses, that propels our railroad cars

and steamships, that turns the wheels of all our

machinery, and without which even life itself

would be impossible. From the great central

body of our system a constant stream of some

mysterious manifestation of Nature is flowing to

the earth; and the devastating force of the cy-

clone, or the impercei)tible fall of a snow-flake or

rain-drop, alike have their origin in that which,
in our ignorance, we are obliged to term the radi-

ant energy of the sun.

A NOVEL LOCK.

The curious lock illustrated in the engraving

(from La Nature) is the invention of a young
Norwegian farmer, M. Isaacsen, and is of more
interest from the novel scientific principles in-

volved in its construction than from its practical

value. It consists of a bolt (B) which fastens the

door, and is held in position by a weak spring (R).
A pendulum (P) is suspended from a hook on the

inside of the door, which, when set in motion,
strikes an iron hammer (A), causing it to fall

upon the head of the bolt and press it down so as

to release it from the fastening of the door. A
hole (C) is bored through the door opposite the

bob of the pendulum, which is set in motion from
the outside by blowing strongly through the hole.

The details of this arrangement are shown in the

upper corner of the engraving.
The security of this lock depends upon the fact

that several puff's of air are necessary to cause the

pendulum to vibrate with a sufficient amplitude to

reach the hammer, and each successive puff must
be given at the exact moment when the pendulum

passes the opening C on its journey towards the

hammer
;
otherwise one might blow all day with-

out unlocking the door. The exact time of vibra-

tion of the pendulum must thus be known to the

person unlocking the door; and this is easily de-

termined by a second pendulum, which he carries,

consisting of a string to one end of which is at-

tached a weight, and provided at the other end

with a loop by which it can be conveniently at-

tached to a hook on the outside of the door. This

key pendulum is previously so adjusted as to

l^4,li;lii.:,;'*ir^,i.'iM:M,|:.*'"r;.>jl^,.ll,l'!il
c

length that it vibrates in exactly the same period

of time as the unlocking pendulum on the Inside

of the door. If, then, it is desired to unlock the

door, the key pendulum is hung on the outside

and set in motion, and each alternate time that it

passes its lowest point the operator blovi's strongly

through the hole in the door, setting the unlock-

ing pendulum into synchronous vibration, which,

after a few puffs of air, strikes the hammer and

releases the bolt.

This lock is so simple in construction and so

easily made that its duplication would be of great

interest as a scientific experiment; and it might
also serve a good purpose as a fastening for the

door of a laboratory or other scientific "den."

[Original In POPULAR SCIENCE NEWS.]

STUDIES IN PLANT BIOLOGY.

BY PROF. JAMES H. STOLLER.

VI.

THE APPLE-TREE.

Our last study related to the Gymnosperms^ the

first of the two great groups, or classes, of flower-

ing plants. In the present study we have to deal

with the second group, the Angiosperms, the high-

est class of the plant kingdom.
'

The Angiosperms include by far the greater

number of the common plants of the fields and

woods, and present an almost infinite variety in

secondary features of form and structure. The

majority are herbaceous and annual, the plant

dying away after one season's existence ;
others

are woody shrubs, lasting a limited term of years ;

and others are great trees of the forest—the larg-

est and most enduring members of the vegetable

kingdom. They are equally varied in habits
;
a

few are aerial, a large number are aquatics, most

are terrestrials. The smallest member of the

entire class is an aquatic, the tiny duck-weed

(Lemna trisulca) of the ponds ;
the largest mem-

ber is Sequoia gigantea, the big tree of California,

400 feet in height, and enduring hundreds of

years. There are a few plants in the group
which have acquired the parasitic habit, deriving

nourishment from the living tissues of other

plants to which they cling. The curious insec-

tivorous plants are also included in this class.

But all these various forms fall into a single natu-

ral group by the fundamental similarity of their
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orgiins of reproduction. ITiese organs are what

is ordinarity termed the "flower," though it will

he remembered that in the botanical sense flowers

are also borne by the Gymnosperms. being charac-

teristic of the great primarj' division Ph(enerogn-

mia. The flower of the Anriiosperms is more

highly developed than that of the lower class;

it presents a larger number of sets of parts, and

of tlie.se the essential ones are distinctly dift'ereut

from those of the gymnospermous plants.

Following our method, we may make special

reference to a typical plant of the group, and for

this purpose we select, as a plaut whose flower is

familiarly known, the apple-tree. The reader is

recommended to obtain for present examination

and for comparison witli the description below

the flower of any plant now in bloom, whether

growing in the fleld or under in-door cultivation.

The flower of the apple-tree, the beautiful and

fragrant apple-blossom, looked upon from tlie

point of view of structural botany, is made up of

four sets, or whorls, of leaves. The lowermost

whorl consists' of five green leaflets, called sepals,

united below to a cup-.shaped part, the whole

forming the calyx. The next circle of leaves is

the five colored petals, forming the showj' part of

the flower, and together constituting the corolla.

Next are the dozen or more stamens, together

making the andrcecium, inserted on the margin of

the calyx. Finally, the uppermost whorl of

parts, and nearest the middle of the flower, is the

the yyncecmm, made up of five parts, each of

which is a pistil. The lower part of each pistil is

the ovary, and is adherent to the inside of the

calyx. While the sepals resemble leaves closely

enough, being green blades, and the petals are

clearly leaves of white and pink color, instead of

green, it does not appear at first sight that the

other two circles of parts, the stamens and pis-

tils, should be regarded as leaves. However, it is

not to be doubted tliat they are simply modified

leaves. Proof is aftbrded by studying the devel-

opment of the flower, when it is found that each

stamen and pistil begins as a tiny leaf-blade and

grows into the greatly modified form seen in the

flower. Further proof exists in the fact that in

some flowers—the water-lily, for instance—there

is a perfect gradation between the lowest green
leaf-like sepals to the highest (inmost) pistils of

characteristic shape.

^Ve need give particular attention to the pistils

of the flower. The ovary below is surmounted by
a delicate stalk, the style, which expands at the

top into tlie stigma. If an ovary is cut across and

examined under magnification it will be seen to

consist of a hollow case containing two very
small bodies, the ovules. A further use of the

microscope shows that each ovule contains within

a minute sac, the emhryo sac, within which again
is a simple cell, the embryonic vesicle. The em-

l)ryonic vesicle is the essential part of the pistil.

It is. the germ from which a new plaut may be

derived. Its development follows upon fertiliza-

tion by a pollen-grain, produced in the anther, or

box-like upper portion of the stamen. The pollen-

cell falls upon tlie stigma, sprouts, grows down
the hollow style, penetrates the walls of the

ovule and the embryo sac, and thus unites with

the embryonic vesicle. This cell then develops
into a tiny miniature plant, remaining within the

walls of tlie ovule, the whole thus couslitutiug
the seed.

Let us now notice the features of the flower,

considered as a reproductive organ, which are

characteristic of the Angiosperms. They are, first

and most important, the closed ovai'y. The ovules
— the parts destined to become seeds— are en-

closed in a protective case, technically called the

carpel, representing, in fact, a leaf folded until its

edges have met and grown together. Now in the

Gymnosperms the ovules are also borne on carpels,

but they have not become transformed into pro-

tective cases. The leaf has only become con-

verted into a thickened scale (of the cone) and

bears tlie ovules exposed upon its inner face.

The second difl'erence between the flower of the

Angiosperms and that of the lower class is that

the former possesses, besides the essential parts,

which are the pistils and stamens,—identical in

nature with those of the Gymnosperms,—subsidiary

parts, the sepals and the petals. That these are

in fact merely auxiliary structures is evident when
it is considered that they have no part whatever in

the production of the seed. Moreover, absolute

proof of their secondary importance is afforded in

the! fact that their parts are wanting altogether in

some angiospermous plants. Of what use to the

plant, then, are the sepals and petals? The for-

mer are simply protective, especially when the

flowei- is in the bud stage, when they enclose the

other parts. The petals, at least in the case of

very manj' plants, have a more important use.

Their bright colors are adapted to attract insects,

by the agency of which pollen is carried from the

flowers of one plant to those of anotlier, thus

eftectiug cross-fertilization and preventing the

deterioration of the species.

There is considerable difference between the

two classes of flowering plants in respect to the

minute structure of the wood. The Gymnosperms
lack a definite vascular tissue. They possess no

ducts for conveying the air and fluids through
the plant-body, but are dependent for their circu-

lation upon a process of dift'usion from cell to cell

of the ordinary tissues. The physiological princi-

ple is the same in the two groups, only in the An-

giosperms one set of cells has become dilTerentiated

into a special vascular tissue. In respect to the

general arrangement of the woody tissues there is

a substantial similarity between the Gymnosperms
aud the exogenous Angiosperms—both having the

ringed structure, each ring showing a year's

growth.
In the preceding paper of this series it was

pointed out that as we pass from the highest flow-

erless plants to the lowest flower-bearers there is

no sudden change in structure and functions, but

a gradual transition from one group to the other.

In the present paper some suggestion is given of

the continuance of this principle of gradual pro-

gressive change from the lowest flowering plants

up the scale of life to the highest members of the

vegetable kingdom.
Union College, SciiENECTAoy, N. Y.

[Specially Observed for Popular Science News.]

METEOKOLOGY FOR SEPTEMBER, 1891.

TE.MPERATURE.

Average Thermometer.
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ica, and over portions of the eastern continent.

Totality will begin at 6.37 P. M. and will end at

8.01 P. M., Eastern Standard time. The partial

phase will last until 9 P. M. The second eclipse

is a partial eclipse of the sun, invisible in the

United States. It takes place on November 30-

December 1, and is visible in south polar regions
and in the northern part of South America.

Merciiry is an evening star, and moves from a

position 2° east of the sun on November 1 to 16°

east on November 30. It will reach gieatest east-

ern elongation on December 10, but will be far

enough away from the sun during the last few

days of November to be seen under favorable cir-

cumstances. During the latter part of the month
it is quite close to Venus, a little north and west

of the latter. Venus is also an evening star, and

toward the close of the month gets far enough

away from the sun to be easily seen. Mars is

coming nearer the earth and is grow iug brighter,

but is still not very conspicuous. It rises at about

4 A. M. on November 1, and two hours earlier on

November 30. It is in the constellation Virgo, is

moving rapidly eastward, and on the evening of

Noveiuber 23 passes 3° north of Spica {Alpha Vir-

ginis). Jupiter is the most conspicuous object in

the evening sky. It pass^ the meridian at about

8 P. M. at the beginning of the month and two

hours earlier at the end. It sets five and one half

hours after the meridian transit. The following

eclipses of his satellites may be seen from some

part or other of the United States, all otT the

right-hand limb, as seen in an inverting tele-

scope. D. denotes disappea^-auce; R., reappear-

ance. Times are Eastern Standard.

II. R. November 2, 7h. 51m. 'P. M.
I. R. November 5, 3h. 36in. A. M.
I. R. November 6, lOh. oni. P. M.

II. R. November 9, lOh. 28ra. P. M.
I. R. November 14, 12h. Im. A. M.
I. R. November 15, 61i. 29m. P. M-

II. R. November 17, Ih. 5m. A. M.
III. R. November 17, 8h. 30m. P. M.
IV. D. Novemboi- 17, lOh. 5m. P. M.
IV. R. November 18, Ih. 21m. A. M.

I. R. November 21, Ih. 50m. A. M.
I. R. November 22, 8h. 25m. P. M.

III. D. November 24, 9h. 26m. P. M.
III. R. November 25, 12h. 32m. A. M.
II. R. iS[ovember 27, 5h. Im. P. M.
I. R. November 29, lOh. 21m. P. M.

Saturn is a morning star, rising at about 3 A. M.

on November 1, and at 1 A. M. on November 30.

It Is moving eastward in the constellation Leo.

Uranus is a morning star, but very near the sun.

Neptune is in Taurus, near the Ilyades group.
The Constellations.— The positions given hold

good for latitudes differing not many degrees

from 40° north, and for 10 P. M. on November 1,

9 P. M. on November 15, and 8 P. M. on November

30. Andromeda is in the zenith. Pisces is to the

south, high up. Cetus is Just coming to the vne-

ridian, low down. Aries is in the southeast, at

about 60° altitude. Taurus follows Aries, a little

south of east, at about 40° altitude. Orion has

just risen in the east. Perseus is high up, a little

north of east. Auriga is below Perseus, and

Gemini is on the horizon, a little north of east.

Ursa Major is below the pole star, and Cassiopeia

is above, toward the zenith. To the left of the

pole star are Cepheus (above) and Ursa Minor

(below). Cygnus is about half-way up, a little

north of west, and Lym is below it. Hercules is

setting on the northwest horizon. Aquila is low

down near the northwest horizon. Pegasus is

southwest of the zenith, high up, and Aquarius
and Capricornus are below it, the latter being just

above the southwest horizon. Piscis Australis is

low down, a little west of south. M.

Lake Forest. Ii,l., Oct. 4, 1891.

QUESTIONS AND ANSWERS.
Letters of inquiry should enclose a two-cent

stamp, as well as the name and address of the

writer, which will not be published.

Questions regarding the treatment of diseases

cannot be answered ia this column.

S. N. W., Maine.—What chemical reaction takes

place in the clarifying of turbid water by alum ?

Answer.—Such vvatei'S usually contain carbonate
of lime in solution, and this decomposes the alum
and precipitates the alumina in the form of a

bulky hydrate which, as it settles, mechanically
encloses the suspended particles which cause the

turbidity and carries them with it to the bottom
of the vessel. The process is analogous to the
clarification of coffee by the coagulation of albu-

men, or the white of egg.

II. II. S., Boston.—What is the comparative lift-

ing power of hydrogen and coal gas when used in

a balloon? and if a balloon could be construq,ted
so that its Interior would be a perfect vacuum
would it lift a greater or less weight than when
filled with hydrogen?
Answer.—Pure hydrogen gas will lift about

seventy pounds to the thousand feet. The power
of coal gas varies with its composition and specific

gravity, but is about forty pounds to a thousand
feet. A vacuum would have a slightly greater
lifting power than hydrogen—about five pounds
additional per thousand feet.

M. G.^ Nevi York.—I have recently procured a

telescope said to be of a power of 25. I have
tried to see Jupiter's moons with it, but cannot.
The disk of the planet is very indistinct, but ap-
pears to fill the whole field of view and more.
The fixed stars also appear through it as disks
instead of points. What is the matter?

Answer.—The lenses of the telescope are evi-

dently out of adjustment, or, possibly, j-ou do not
understand how to focus the instrument. If you
cannot get satisfactory results by turning the

focussing screw back and forth, you should com-
municate with the manufacturers. The proper
adjustiTient of the lenses would undoubtedly be a

very easy matter by one acquainted with the con-
struction of telescopes.

C. L., Chicago.
—Is there any advantage to be

gained by singeing the ends of the hair after cut-

ting? My barber claims it "keeps the oil from
running out."

Answer.—We know of no reason why the singe-
ing process should be beneficial. The natural oil

of the hair is not discharged through the interior

tube, and if it was it would only be injurious to

artificially close up the opening.

G. J. W., Penn.—Are the an;esthetics ether and
chloroform similar in ciiemical composition and
structure, and is there anything in their composi-
tion to account for their peculiar effects?

Answer.—Ether is an oxide of ethyl, and has
the chemical formula (C, Hj).^ O. Chloroform is

a tri-cliloi-methane with the formula C H Clj.

They belong to entirely different classes of or-

ganic compounds; and, like nearly all organic
bodies, tliere is nothing in their composition or
molecular structure to account for the physical
and especially the au;esthetic properties they pos-
sess.

F. P. N., Chicago.
—1 see that the ring of the

planet Saturn is at present invisible. What is the
cause of its disappearance?
Answer.—Tlie ring is a very thin body and may

be roughly compared in shape to a ring of paper.
At certain points in the orbit of Saturn the edge
is turned toward the earth, and is therefore invisi-

ble to us. When the fiat side is toward the earth
it can be readily seen with telescopes of moderate

power. The ring has recently (October 29) reap-
peared, and is now constantly coming more and
more into view. It is supposed to consist of an
immense number of small satellites, or moons, re-

volving around the planet as tlie moon revolves
around the earth.

LITERARY NOTES.

Electricity and Magnetism, from the French of

Amedee Guillemin. Revised and edited by Sil-

vanus P. Thompson, F. R. S. Published by
Macmillan & Co., New York. Price, $8.00.

This magnificent work is a popular, simple, and
non-mathematical exposition of a branch of sci-

ence that at present is of universal and special
interest.- Though intended for the drawing-room
table rather than the desk of the student, it is

written in a true scientific spirit, and is accurate
and thorougli in everj^ respect. It contains nearly
a thousand pages of text, and is profusely illus-

trated with the original French engravings, which
cannot be excelled for accuracj' and beauty. To
those wlio desire to become conversant witli the
laws and applications of this wonderful form of

energy, we can recommend a perusal of this work,
which no scientific library should be without.

I

A Hand-Book of Industrial Organic Chemistry, by
Samuel P. Sadtler, Ph. D. ' Published by the J.

B. Lippincott Co., Pliiladelpliia. Price, f5.00.

The author of this work lias endeavored within
the compass of a moderate-sized octavo to take up
a number of the more important chemical indus-
tries or groups of related industries, and to sliow
in language capable of being understood even by
those not specially trained in chemistry the exist-

ing conditions of those industries. A thorough
and accurate presentation of the chemical princi-

ples involved in the various processes of manu-
facture iias been given, and tiie work will be of
value to those engaged in tlie several lines of man-
ufacturing industry touched upon. It will also

possess much interest for the general reader or
the student of scientific or economic topics.

Chemistry of the Hydrocarbon Compounds, by Prof.
Victor von Ricliter. Second American edition.

Authorized translation by Prof. Edgar F. Smith.
P. Blakiston, Son & Co., Piiiladelphia.

This work is translated from the sixth German
edition of Ricliter's invaluable text-book, and
therefore presents the condition of the science of

organic chemistry at a very recent date. The
rapid and constant changes and progress made in

this branch of science render the use of recent
text-books almost a necessity, and in this respect,
as well as in the completeness and accuracy with
whicli the principal hydrocarbon compounds are

described, this work will be found superior to

most others.

The same firm also publishes Vol. 111., Part 1.

of Allen's Commercial Analysis. We have before

referred to the previous volumes of this work, and
can only add that it will be found indispensable
to all analytical chemists, or students of practical
and technological chemistry.

Experiments for Students in General Chemistry,

by Edgar F. Smith and Harry F. Iveller, is also

published by Blakiston & Co., and is a very con-

venient class-room guide for beginners in chemis-

try. It will be found extremely useful for such a

purpose, and will be of great assistance to the in-

structor as well.

The Metal Worker Essays on House Heating. Ar-

ranged for publication by A. O. Kittredge. Pub-
lished by David Williams, New York. Price,

$2.50.

This work comprises tlie essays on house heat-

ing for which prizes were lately awarded by the

publishers of tiie Metal Worker. Systems of

steam, hot water, and hot air, and their various

combinations, are comprised in the volume, and
full specifications for erecting the heating appara-
tus for a house of average size are given. We are

disposed to consider this volume one of the- most
valuable works extant on house heating, for the

reason that it presents the particular ideas of dif-

ferent men wlio are actively engaged in the work
described. It is not a mere theoretical discussion

of principles, but instead presents accounts of

how different men would do the same work under

like conditions, and also of how the same results

may be accomplished by different means. The

opportunity of contrasting the several different

systems of house lieating now in common use

wliich is presented is not the least important feat-

ure of the work.

An Introduction to Qualitative Chemical Analysis,

by Prof. Delos Fall, of Albion (Mich.) College, is

an excellent little manual, and will prove of great
service both to students and instructors of this

branch of science.
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THE CURE OF CONSUMPTION.*
No words of mine are required to impress upon

you the great importance of this subject, to ex-

press the intense interest that is universally taken

in it, or to point out the far-reaching influence its

public establishment will have upon scientific

investigation. But it is, perhaps, necessary for

me to say that I fully recognize the grave respon-

sibility that rests upon any one who makes the

statements I am about to make, and that I am
completely justified in accepting that responsi-

bilitj-. Perhaps it may be within the recollection

of some of those present that at the Birmingham
and Manchester meetings of the association in

1886-87 I read papers giving the results of a series

of investigations on consumption and chest types.
I showed in the former paper that consumption
was directly produced by the conditions that tend

to reduce the breathing capacity below a certain

point in proportion to the remainder of the body,
and contended that it could be both prevented
and completely recovered from by the adoption of

measures that were based upon that inteipretation
of its nature. In the latter I adduced evidence

that proved that the size and shape of the chest

after birth solely depended upon the conditions to

which it was subjected, that there was the same

relationship between the size and shape of the

other parts of the body and the conditions to

which they were subjected, and that this law
obtained in the animal and vegetable kingdoms.
The research, as a whole, showed that there was a

complete series of types that had on the one hand
extreme consumption, and on the other the finest

type of health, directly produced by the conditions

to which they had been submitted. And I re-

ferred to the immense importance of the issues

that were raised, both from a practical and scien-

tific point of view.

At that time the evidence was mainly derived

from experiments, although I had some most
valuable and significant practical experience, and
I found the general opinion was that It would be

extremely difficult, if not impossible, to practically

apply that knowledge. Since then, however, the

practical evidence of the relationship between
conditions and types of chest has been irrefutably
established at the Polytechnic. By the applica-
tion of that know^ledge in the ordinary routine of

daily life, the members of the Polytechnic Physi-
cal Development Society, although engaged for

many hours daily in all sorts of trades and occu-

pations, some of them under vei-y unfavorable

conditions, have shown how greatly the chest

girth, its range of movement, the vital capacity,
and the power of inspiration and expiration can
be increased. Last year, at Leeds, I gave the

measurements of one hundred members. If you
will refer to the report you will find the average
increase of the chest girth was 1% inches, that of

the third class being VA inches, the second

2% inches, and the first class .3% inches. At a

subsequent examination for the society's gold
medals and certificates, the first three members
had obtained an increase of 6%, 5, and 4% respec-

tively, and although some of our best members
are constantly leaving the Polytechnic, and new
ones joining us, I am glad to say there has been a

average increase of one-quarter of an inch in all

»An address by Godfrey W. Hambleton, M. D., President
of the Polytechnic Physical Development Society, at the
meeting of the British Association for tlie Advancement of
Science, Cardiff, August, 1891.

classes. Many of the members are engaged In the

trades that have a high rate of mortality from

consumption, and not a few of them would have

long been in the ranks of the consumptives had it

not been for the efficacy of the directions given
them by the society,

—that is to say, the practica-

bility and certainty of the measures that are

necessary to secure the prevention of consumption
have been fully demonstrated.

Whilst one part of the work has been practically

applied at the Polytechnic, the practical applica-

tion of the other has been equally successsul in

the amelioration and, where the disease was not

too extensive, the cure of consumption. I cannot

enter into medical details here, but I may state

that by the cure of consumption I mean the pos-
session and appearance of sound health, natural

breathing from base to apex, a well-formed and

fairly developed chest, a good range of movement,
and vital capacity that have stood at least a

twelve montlis' test. The cases that wer« referred

to at Manchester in 1887 as having completely
recovered remain well, and those that have subse-

quently recovered went through last winter with-

out giving the slightest indication of a relapse.

Tnere has been no relapse in any of these cases ol

cure, and no failure. Up to the present the mor-

tality of all the cases has been under ten per cent.,

and has been limited to those who were most

extensively diseased, and who were, in fact, in

extremis. There are others who have derived great

benefit, and some of them will ere long take their

places in the ranks of the cured. One of the

latter has stolen a march upon me. He presented
himself for life assurance, was accepted as a first-

class life, and obtained a reduction in his premium.
He is unquestionably well, but he would not

allow my twelve montlis" test. There is not a

sufticient number of cases to compare with the

statistics obtained at the Polytechnic, but I may
say the increii^e in the chest girth ranges from

\Vi inches to over 4 inclies. We have chest girths
of over .38 and 39 inches, the range of movement
varies from 3 to 6 inches, and the vital capacity

greatly exceeds in some cases Hutchinson's stan-

dard of health.

I have now shown you that the results that had

been experimentally obtained have also been

equally well obtained in the practical application
of that research, that each part of the investiga-

tion confirms the other, and that they togcthei
form a complete and harmouious whole. Conse-

tiucntly I have also shown you that we now
have before us and within our grasp the real cure

for consumption, that we can eftectuall3' prevent
its pi-oduction, and that by united and continuous

action in both directions we can, ere long, practi-

cally remove this curse of civilization from our

midst.

What steps are to be taken to secure the gi-eat

benefits of this advance in knowledge? Let me.

in the first place, remind you that consumption is

a disease of civilization, a part of the process of

evolution by which an adjustment is made between

the body and the work it has to perform under

the ever changing conditions of advancing civili-

zation, by the removal of those who have a body
incapable of that work, and that it is directly

produced by the habits and surroundings that

tend to reduce the breathing capacitj' below a cer-

tain iioint in proportion to the remainder of the

body. Obviously, the first thing that has to be

done is to prevent the production of this disease,

and for that purpose we must see that the body is

used to the extent its size demands, and that the

work it has to perform is carried on under condi-

tions that are favorable to the body,—that is to

say, we must so arrange our habits and surround-

ings that their tendency as a whole is to develop
the lungs. Each act of man, each factor in his

environment, tends either in his favor or against
him. We must avoid as far as possible—and

where that is not practicable we must counteract

their action — those that tend to reduce the

breathing capacity. Close, badly ventilated, or

hot rooms, the inhalation of any kind of dust, the

habit of taking small quantities of alcohol (termed

"nipping"), stooping, positions that cramp or

impede the "full and free movement of the chest,
the corset, or tight fitting clothes, overloading the

body with clothes, etc., are examples of such con-

ditions. And we must place ourselves as far as

possible under the conditions that tend to develop
the lungs. We should spend as much time as

possible in some form of active exeicise in the

open air, live in rooms that are in direct free com-
munication with the external air night and day,
summer and winter, and keep their temperature
down. We ought to have the clothing quite easy
over the chest at full inspiration, wear wool next

the skin, take a tub daily, hold the body erect

with the chest thiown well forward and the

shoulders held well back, get into the habit of

taking deep inspirations followed by full expira-

tions, and breathe through the nose. And we
should go in for singing, swimming, gymastics,—
Ling's system by preference,—and for one or,

better still, several forms of athletic sports, rise

early, and maintain the temperature of the body
by muscular exercise. I have briefly indicated

the conditions that are favoralile or unfavorable

to lung developivient, and to that I will only add
that measurements by the tape, the .spirometer,
and the manometer should be regularly taken,

recorded, and confpared with the standards that

indicate a fully developed chest, and that it is the

plain duty of each mw. Of us to see that he stands

well in that respect, for we can protect ourselves

from the possibility of an attack of consumption
by securing and maintaining a lung capacity far

above the point at wliicb tlie disease oi'iginates.
The second direction in which we must take

action, it we mean to remove this curse of civili-

zation from our midst, is to recognize early, and
that promptly and adequately, those who have
the great misfortune to be its victims. This is

the state w ith v\hicb we have to deal here. The

lungs are being progressively destroyed by a

process of irritation caused by more work being
thrown upon them than they are able to efl'ect,

and this inability has been produced by their

having been and still being subject to conditions

that tend to reduce their capacity; and further,

luring the progress of these events, the other

organs have become involved by attempting to

perform compensatory work, with the result that

the general health is more or less seriously com-

promised. Consequently, in order to adequately
deal with this state of things, we must treat

consumption upon the following principles : To
establish an equilibrium between the amount of

interchange required to be effected and that

eft'ected, to enable the other organs of the body to

perform their ordinary functions, to restore to the

lungs their power of adjustment to their external

conditions, and to obtain the above without

producing indications of friction. That is, in

other words, we must arrest this process of irrita-

tion, restore the general health, and develop the

lungs to the required amount, in order to eft'ect

the cure of consumption. I will now brieflj' indi-

cate the method of applying the principles above
laid down. We must, to arrest this process of

irritation, remove the conditions that impede the
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effectiug of those interchanges by placing the

patient under conditions tliat tend to develop the

lungs, and make good any deficiency that may re-

main by causing compensatory action by one or

more of the otlier organs. -We. shall proceed with

measures for the restoration of the functions of

any organ that may have been deranged, and

when Vie. have obtained the arrest of the disease

and effected an improvement of the general health

we shall begin to develop the lungs. We must

carefully select appropriate medicines and meas-

ures for each purpose we have in view, use them
at the right time and to the right extent, and

watch their eflects, so that if there be any indica-

tion of friction we may at once effect the necessary
modification or use some other medicines or

measures for that purpose.
It is easy to cure consumption at the commence-

ment, even when both lungs are affected. It can

be cured when there is a large amount of disease,

and it may be at least ameliorated when both

lungs are extensively . diseased. I speak from

practical experience, and I for one will not at-

tempt to place a limit upon the great power of

Nature when all her forces are called forth and

aided.

The links of evidence slowly forged by men
who have gone and by others still with us I have

put together. Test the chain thus formed where

and how you please, and you will find that it is

complete and unbreakable. We have performed
our part of this work, and in the name of those

who have taken part therein I now call upon you
to give effect to it by uniting together in the great
work of suppressing consumption.

[Pharmaceutical Journal.]

EARLY BOTANY AND MATERIA MEDICA
IN ENGLAND—SAXON WORTCRAFT.

The best view of Saxon wortcraft preserved for

the student is afforded by the Saxon version of

the "Herbarium" of Apuleius and the Saxon
" Leech Book," edited by Mr. Cockayne for the

Rolls series.

The MS. of the " Herbarium " selected by Mr.

Cockayne as the basis of his text, Bibl. Cotton

Vitellius, C. iii., dates from about the year 1250.

It received considerable damage in the great fire

at Ashburnham House, 1731, and to supply the

lacunae in its text it has been carefully collated

with the Bodleian and other MSS. of the " Her-

barium." The latter part of the " Herbarium "

contains a number of passages drawn- from a Latin

version of Dioscorides.

Apuleius, who is reported tc have flourished

under the Antonines, gives in his " De Herbis,

sive de Nominibus ac Virtutibus Ilerbarum " the

names of medicinal herbs in the Greek, I>atin,

Egyptian, Punic, Celtic and Dacian^ tongues.
After each name follows a short description of

the plant, its place of growth, and its properties,

together with the diseases to which the plant is

applicable.

'ITie Saxon MSS. follow the general plan of " De

Herbis," while giving only the Saxon and Latin

names, many of which, however, are inaccurate.

For. example, the " Centaurea major, i. e
,
churnel

the greater," of the Herbarium is properly Chlora

perfoUata, while " Centaurea minor, i. e., churnel

the less," is Erythrea centaurium. Of "
Betony

the wort," the first plant treated of, we are told

that " It is produced in meadows and on clean

downlands, and in shady places. It is good
whether for the man's soul or for his body. It

shields him against monstrous nocturnal visitors

and against frightful visions." The roots of this

wort were' gathered in August and powdered for

medicin.al use. It was then deemed a remedy for

sores, dim and bleared eyes, tooth-ache, indiges-

tion, nausea, snake-ijites, and for '"foot addle," or

gout. A decoction of the powdered root seems to

have been drunk in most cases, but poultices of

betony are recommended for sore throat and gout.
Other remedies for gout, which seems to have

been a troublesome disease among the mead-drink-

ing Saxons, were way-bread, tomentilla, pow-
dered verbascum, groundsel, or pellitorj' pounded
with lard and laid to the foot ; also of course the

mandrake, Atropa mandragora, "the insane root

that takes the reason prisoner." The directions

for gathering the mandrake are taken from Dios-

corides : "It shiueth at night altogether like a

lamp ;
when first thou seest its head, then inscribe

thou it instantly with iron lest it fly from thee;

its virtue is so mickle and so famous that it will

immediately fly from an unclean man when lie

Cometh to it, hence as we before said, do thou

inscribe it with iron, and so shalt thou delve about

as that thou touch it not with the iron, but thou

shalt earnestly with an iron staff delve the earth.

And when thou seest its hands and its feet"

(alluding to the curious tendency of the mandrake
to assume a similarity to the human figure by giv-

ing off two lateral branches above and ending in

two limbs below)
" then tie thou it up. Then

take the other end and tie it to a dog's neck, so

that the hound be hungry ;
next cast meat before

him, so that he may not reach it except he jerk up
the wort with him. Of this wort it is said that it

hath so mickle might that what thing soever

tnggeth it up, that it shall soon in the same
manner be deceived. Therefore as soon as tbou

see that it be jerked up and have possession of

it, take it immediately in hand, and twist it and

wring the ooze out of its leaves into a glass

ampulla, or pitcher."

These directions for plucking the mandrake are

as old as Josephus, who says in' his " Wars of

the Jews,"
"
They dig a trench quite round about it,

till the hidden part of the root be very small
;

they then tie a dog to it, and when the dog tries

hard to follow him that tied him, this root is

easily plucked up, but the dog dies immediately,
as if it were instead of the man that would take

the plant awaj' ;
nor after this need anyone be

afraid of taking it into their hands," He goes on

to say,
" Yet after all this pains in getting, it

is only valuable on account of one virtue it hath,

that if it be only brought to sick persons, it

quickly driveth away those called Demons, which

are no other than the spirits of the wicked that

enter into men that are alive, and kill them unless

they can obtain some help against them." The
Saxon leech held the mandrake to be a specific for
" devil sickness " and the evil eye, as well as

the periwinkle {Vinca) and Artemism vulgaris;

but he was alive to its emetic, purgative and

narcotic properties.
The Saxon remedies for insanity 'are many and

curious. The lunatic was given a decoction of

Teucrium. polion mixed with vinegar, or Eanun-
culus acris was tied with a red thread about his

neck when the moon was on the wane in April
or the early part of October. A more sovereign

remedy was the paeony. If laid over the lunatic

as he lies, we are told "Soon he upheaveth him-

self whole, and if he hath this wort with him, the

disease never again approaches him." The lieecli

book contains another mode of cure, certainly

sufficiently drastic. "In case a man be a lunatic,

take the skin of a porpoise, work it into a whip,

swinge the man therewith, and soon he will be

well. Amen."

Of Ranunculus sceleratus the Herbarium tells us

gravely
" Whatsoever man fasting eats this wort,

leaves his life laughing." The leech made poul-
tices of it CO purify wounds and running sores,

and drive away swellings and warts. IltUa mon-

tana. "herb of grace," was used by him for

gastric troubles, as also were pennyroyal and

rosemary. For the stone he administered in-

fusions of Saxifraga granulata or Glechoma heder-

acea. Heliotrope and woad he thought good for

snake bite, though he gave way-bread for a mad

dog's bite. Ivy, he held, cured the dropsy. For

the dread disease of leprosy, it was his custum to

take Euphorbia lathyris and smear the leper with

the heads of this wort, sodden in tar. For sea

sickness he gravely advised the vigorous smearing
of the person with a decoction of pennyroyal
and wormwood, pounded with oil and vinegar.
It is interesting to note that the lily was already
naturalized in England, and its pounded leaves

used to reduce swellings.

The Leech book, edited by Mr. Cockayne, is

an earlier production than the Saxon version of

Apuleius, dating as it does from the latter half of

the tenth century. The author seems to have

been acquainted with the writings of some of

the Greek doctors, but for the most part, while

adopting diagnosis and theory from the Greek

medical writers, he doctors as a herborist, nor

does he neglect the question of diet. The sick

man is to take "light meats, and juicy broths,

and beaten eggs, and bread broken in hot watei',

and periw inkles removed from the shell."

In a very interesting passage, we are told that

King Alfred sent to Hellas, the patriarch of Jeru-

salem, for new remedies. He recommended to the

king various drugs sold in the Syrian drug shops
or apothikae—seammony, gutta ammoniaca, a sort

of liquid volatile salts, gum dragon, aloes, gal-

banura, balsam, petroleum, the famous Greek

pieparation "theriacum" and alabaster renowned

for its magic virtues.

A jejeune and ridiculous compilation is the

translation of the ^ledicina de Quadrupedibus of

Sextus Plautus, from which it would appear that

the Saxon leech had faith in tiie medicinal virtues

of neat, fox, hart, hare, he-goat, ram, boar, wolf,

hound, lion, bull, and elephant. The raw beef

steak, the schoolboy's remedy for a black eye,

is anticipated by the recipe "To remove ugly

mai-ks from the face, smear with bull's blood, it

taketh away all the marks." But for the most

part, the recipes are as useless as the one enjoin-

ing the binding of a new goat's cheese round

the head for the cure of headache.

The Saxon leech trusted much in charms, of

which a variety are given by Mr. Cockayne. But

in this matter he was anticipated by Dioscorides.

Following him, he says of Biciaus communis,
" If

thou hangest some seed of it in thyne house, oi-

have it, or its seed, in any place whatsoever, it

driveth away the tempcstuousuess of hail, and

if thou hangest its seed on a ship, to that degree

wonderful it is, that it smoothoth every tempest.

This lierb thou shalt take, thus speaking,
' Wort

Ricinus, I pray that thou be at my incantations

and that thou turn away hail and lightning and

all tempests, through the name of Almighty God,

who bight the to be produced.'
"

The popularity of Apuleius lasted through the

Middle Ages, and the Materia Medica of Dios-

corides has given rise to a crowd of commentators.

But of the seven hundred plants which Dioscorides

describes a large number caunot be identified, for

bis descriptions are chiefiy confined to color, size,

mode of growth, and comparison of the leaf and

root with those of other plauts well known and



Vol. XXV. No. 11.] POPULAE SCIENCE NEWS. 173

therefore left undescribed. The Saxon translator

has slavishly copied from his originals, Instead of

studying Saxon plants in the field, but both the

Iferbariuin and the Leech book show that the

Saxon leech was at bottom a herbalist and his

craft " wort cunning."

tSpeclally Compiled for Populak Science News.]

MONTHLY SUMMAEY OF MEDICAL
PROGRESS.

BT MAURICE D. CLARKE, M. D.

The Healing of Tuberculosis.—That pul-

monary tuberculosis is curable is demonstrated

clinically by the recovery of patients In whose

sputa elastic tissue and bacilli had been found,

writes Dr. William Osier, and anatomically by
the existence of lesions in all stages of healing.

Caseous areas may be impregnated with lime

salts, or the tuberculous masses may be encap-

sulated by fibrinous tissue, in which case the sub-

stance remains quiescent, and the disease is not

cured. Perfect healing does not occur after cavi-

ties are formed. A cavity may be much reduced

in size, but is not often closed. I^aennec did much

good work in this direction. He recognized the

cicatrices complHes and the cicatrices jistulences, and

suggested that as tubercle growing in the glands,

which we call scrofula, often healed, why should

it not do the same in the lungs. In a large num-

ber of autopsies healed or quiescent tubercular

lesions have been found in the lungs. This was

noticed in 1880 by Palmer Howard, who called

attention to the great frequency of puckering at

the apices of the lungs in elderly persons.

The following is noted of the apices :

1. Thickening of the pleura, usually the poste-

rior surface of the apex, with perhaps subjacent

indication of the lung tissue, for the distance of a

few millimeters.

2. Puckered cicatrix at the apex, depressing

the pleura, which may or may not be here thick-

ened. On section, there is a fibrous scar much

pigmented, the bronchioles in the neighborhood

dilated, but no tubercles or cheesy masses. Such

structures are extremely common, and may in

some cases indicate a healed tubercular lesion.

3. Puckered cicatrices with a cheesy or creta-

ceous central nodule, and with scattered tubercles

in the vicinity.

4. The cicatrices flstnlences of Laennec, in which

one or more cavities have become quiescent, sur-

rounded with fibroid tissue and communicating
with the bronchi.

At 1,000 autopsies of his over 59 cases, or 5.05

per cent., were found in which persons dying of

other diseases presented undoubted tubercular

lesions in the lungs. Of the 59 cases the causes

of death were: Cancer of various organs, 12;

cirrhosis of the liver, 7; accidents and operations,

8 ;
acute fever, 9

; uraemias, 5
;

diseases of the

head and arteries, 5; other affections, l.S. Tlie

ages of those cases : Under lO.years, 4; from 10

to 20, 2 ;
from 20 to 30, 8

;
from 30 to 40, 10

; from

40 to 50, 14 ; from 50 to 60, 14
;
from 60 to 70, 5 ;

above 70, 2. Heitler, of Vienna, found in 16,562

cases in which the deaths were not directly caused

by phthisis, there were 780 instances of obsolete

tubercle, or 4.7 per cent. The simple fibroid indu-

ration should be excluded. With each decennial

period up to the sixtieth year the number of cases

increased. Bollinger found in 27 per cent, in 400

bodies evidences of tubercular lesions in the

lungs. Staudacker, in 737 cases, found apex cir-

rhosis in 202. Massini found evidences of healing
in 39 per cent, in 223 bodies examined. Harris, of

Manchester, found in 139 cases 54, or 38.84 per

cent., in which there were relics of former active

tuberculosis. The greater number of these were

in the third, fourth, and fifth decades. In the

Paris Morgue it is said that 75 per cent, of sui-

cides and those accidentally killed present evi-

dences of old tubercular lesions.

These facts demonstrate, first, the widespread

prevalence of tuberculosis ;
and secondly, the fact,

as shown by the above figures, that at least one-

fourtli of all infected persons recover spontane-

ously. In the great majority of cases the disease

was very limited and had made no progress, and

could not have given rise to physical signs. But

even in cases further advanced, arrest is by no

means infrequent, and if not cured the condition

of arrest is consistent with comparatively robust

health.

Once infection has occurred, there are three in-

dications : first, to place the person in surround-

ings most favorable for tlie maintenance of a

maximum degree of health; second, to take such

measures as in a local or general way influence

the tuberculous process ; and third, to alleviate

symptoms which are necessarily associated with

the disease. l"he environment is of the first im-

portance. Trudeau's experiments with free and

confined rabbits prove this. A patient confined

to the house in close, overheated rooms, or in the

stufTy, ill-ventilated dwellings of the poor, or even

in hospitals, does not stand the chance with the

patient in the fresh air and sunshine all day long.
The home treatment of consumption is important.
Fresh air and sunshine are all-essential. Altitude

is a secondary consideration in comparison with

these.

Of measures which influence the general condi-

tion, apart from hygiene and diet, there are four

which have stood the test of experience—cod liver

oil, the hypophosphites, arsenic, and- creosote, all

of which act by improving the nutrition, and ren-

dering the tissues more resistant, the soil less

suitable for the growth and development of the

tubercle bacilli.—Jb«r. Amer. Med. Assn.

Relapsed Cases of Hernia.—One hundred
and nineteen cases are reported by Dr.W. T. Bull ;

in seventy-three the method of operation was

definitely ascertained. With reference to these

the writer says : The ages average about the

same in all the methods,—from thirty-eight to

forty-four,
—

sliowing that the extremes of life

have generally been avoided. The duration of

treatment, practically wound-healing, in Czerny's

method, where the pillars of the external ring and

the integuments are carefully sutured, is almost

as great as in the open method. This confli-ms

my own experience in operating, that the wound
is a difficult one in which to obtain absolute pri-

mary union, and is an argument in favor of allow-

ing it to granulate. It is to be especially noted

that relapses have occurred as late as two years
and six months and three years and four months,
and that on an average no method shows immu-

nity from recurrence for a longer period tlian fif-

teen months. This warrants the statement that

future evidence as to the value of different meth-

ods must cover an experience of more than three

years, and that patients who have been without

recurrence for a year have no reason to expect to

remain so permanently.

Interesting details are given of the other cases;

the various methods and their results are criti-

cised, and the following conclusions are drawn :

In view of the trifling mortality now attached to

these operations, in view of their recognized ad-

vantage in improving the conditions of irreduci-

ble, uncontrollable, or strangulated hernia, it is

wise to continue to strive for better methods.

Surgeons who liave led the way in the past, de-

vising and perfecting the still unsatisfactory

methods, may be expected to make further im-

provements and advances. There cannot be too

many of these efforts, nor can they be too varied

so long as life is not endangered. But I hold,

after the knowledge of these failures and in view

of the well-established fact tliat after the old

operations for liernia recurrence has been often

long delayed, that it is wise to drop the term

"cure" and to estimate the value of given pro-

cedures by the relative proportion of relapses.

That plan will be judged the best which shows

the smallest number of relapses in course of the

longest period of observation. And such period

ought to be at least five years. Furthermore, I

believe that all procedures should be so devised as

to insure prompt healing of the wound, and that

the support of a truss should be insisted on from

the time the patient leaves his bed.—JV. 1'. Med.

Jour.

Children's Pulse and Temperature.—Dr.
R. W. Shufeldt publishes in the New Yurk Medical

Tournal a series of thirty-five hundred compara-
tive oliservations upon the pulse, respiration, and

temperature of six children for three months,
taken in one of the wards of a Washington hos-

pital. Nothing that would ensure accuracy seems

to have been omitted, and the series will add its

value to that of other similar observations, as

well as bear witness to the painstaking of the

observer.

Case of Cocaine IIypeh-esthesia.—Since the

widespread use of cocaine in operations upon the

eye, it has often been noted that it does not

produce anaesthesia in some cases, especially so in

acute glaucoma and other inflanmiatory states.

The 13th of March a lady, 74 years old, was

prepared for the operation for cataract. Both

lenses were cataractons, the left being most ad-

vanced, and against Dr. (Jalezowski's usual cus-

tom both wore to be operated \ipon at the same

time. The preparation of cocaine was the same

as had been used before and has been used since

with success. The cocaine caused some pain, but

when the conjunctiva was seized with the fixation

forceps the pain was atrocious. Dr. Galezowski

having noted this reaction twice before, deter-

mined to operate upon the right eye without the

use of cocaine, 'i'he operation upon the left eye
was completed without accident, though com-

plaining very much at every touch of the instru-

ments. But when the right eye was operated

upon, though there was some pain complained of,

it was nothing compared to tluit of the other eye.

Others have noted this hypernesthesia, but not

having the opportunity of a second operation to

compai-e with in the same person, and at the

same time, have concluded that it w as simply a

failure of the cocaine to control a highly nervous

person.
—Uec. d'Oph.

The Closing of Trephine Openings by Cel-

luloid Plates.—A case was presented to the

Vienna Medical Society by Hinterstoisser ( Wiener

Med. Fresse) showing the successful result of an

effort to close a trephine opening by a celluloid

plate. The patient, some months after recovering

from a comminuted fracture of the left parietal

bone, suft'ered from giddiness, weakness, loss of

power in the right side, and chronic twitchings of

the right facial region and the corresponding

upper extremity. Three years later epilepsy de-

veloped. Examination showed a hypei-tcsthetic
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depressed cicatrix corresponding to the position

of the upper portion of the ascending parietal

convolution. There was also bilateral concentric

narrowing of the field of vision, diplopia on look-

ing to the left, and sensory and motor paresis of

the left side. The cicatrix was excised, a peri-

osteal flap raised, the depressed bone removed,
and the healthy non-adherent dura incised, show-

normal brain cortex. The dura was sutured ;
on

the fourth day it was found united. A polished

celluloid plate was now fitted over the trephine

opening, the periosteum was stitched over this,

and finally the skin wound was sutured. Heal-

ing was prompt and all brain symptoms ceased.

Two other successful cases were also reported
where celluloid plates were used in a similar

manner.
++

MEDICAL MISCELLANY.

Opehation on a Centenarian.—It is so sel-

dom that we hear of a centenarian undergoing a

surgical operation that the fact deserves to be re-

corded that a man of 102 has submitted himself,

at the York County Hospital, to an operation for

a growth on the upper lip. The old man was not

chloroformed. A glass of brandy before the op-

eration was all he got, and he never winced or

showed a sign of pain. He made a good re-

covery.

A Druggist's Slight Error. — Customer:

"You made a mistake in my prescription the

other day. It called for ten grains of opium, and

I got a small package containing magnesia."

Druggist : ''Are you sure about it?"

Customer :
" Yes

;
here is a duplicate prescrip-

tion from the physician. Now the question is,

who got the opium?"
Druggist: "Dear me, that's so;" (to the pre-

scription clerk) "James, who's dead in the neigh-
borhood?"

No bocTOR's Bill in Japan.—When a rich

man calls in a physician he does not expect that

he will be presented a bill for medical services.

In fact, no sucli thing as a doctor's bill is known
in Japan, although nearly all the other modern

practices are in vogue there. The doctor never

asks for his fee. The strict honesty of the people
does not make this necessary. When he is through
with a patient a present is made to him of what-

ever sum the patient or his friends may deem to

be just compensation. The doctor is supposed to

smile, take the fee, bow, and thank his patron.

The Electro-Magnet in Eye Surgery.—The
London Electrician describes and illustrates an

electro-magnet for use in eye surgery. It is about

two inches and a half long and weighs five ounces.

It has been successfully used to ascertain whether

the foreign body is of steel or of a non-magnetiza-
ble metal ;

to move the fragment from au inacces-

sible part of the eye to one favorable for its ex-

traction, and to remove it from the surface or

even the retina of the eye without cutting or

lacerating the delicate tissues. In the most seri-

ous case recorded, a blacksmith in a South Wales

colliery was recently, while stamping a new pick,

struck in the eye by a fragment of steel. The

patient, whose other eye was aftected through

sympathetic irritation, was put under the influ-

ence of ether, the orifice of the wound slightly

enlarged to enable the pole of the electro-magnet
to be introduced, and the latter inserted in the

direction which the fragment presumably had

taken. On the withdrawal of the magnet the

second time, the piece of steel came readily

through the wound attached to it.
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SOME RECENT ADVANCES IN SOLAR SPEC-
TROSCOPY.

BY prof. c. a. young.

Within the last three or four years our knowl-

edge of the solar spectrum and of the phenomena
which are studied by means of the spectroscopic
observation of the sun has made substantial prog-
ress : in the present article we propose to enumer-
ate the principal advances, and to call attention

to such as are specially interesting or important.
Our limits permit only a passing reference to

the recent work of the veteran Janssen, who
though no longer physically fit for mountain

climbing, had himself carried to the summit of

Mt. Blanc by a force of porters in order to study
the debated question whether the great oxygen
lines in the red region of the solar spectrum might
not be, partly at least, of solar origin, notwith-

standing the undoubted fact that they are mainly
telluric. His observations on the mountain, taken
in connection with those he made upon the elec-

tric light on tlie Eiffel tower as seen from Meudon,
have settled the question in the negative.
We must content ourselves also with little more

than a mere mention of the great map of the solar

spectrum published last year by the Nice observa-

tory ;
the work of Thollen, who however did not

live to see it finished. It extends from the red to

the green, and is on a larger scale and more full of

detail than any other yet issued : it is specially

valuable for the manner in which it brings out the

distinction between the telluric lines, originating
in the atmosphere of the earth, and tliose which

are truly solar, but on the other baud its scale is

purely arbitrary, and this greatly limits its util-

ity. On the whole the new edition of Rowland's

photographic m.ap, which now covers the whole

of the spectrum except a small region at the ex-

treme red end, is incomparably more satisfactory ;

it represents the ordinary appearance of the spec-
trum with the minutest accuracy, and l)cars an

absolutely trustworthy scale of wave-lengths. Its

only drawback is that when the sun is near the

horizon it ceases to correspond to tlie appearance

presented: the telluric lines become so numerous
and intense as to transform entirely the whole as-

pect of certain regions of the spectrum, and the

observer then is driven to ThoUon's map as the

only one of mucli use under the circumstances. A
new map of the spectrum, also photographic, is

announced for early issue by Mr. Higgs of Liver-

pool, who has already produced plates exceeding
in Ijeauty and clearness of definition even the best

of Rowland's
; but his work has been done with a

Rowland grating, so that our American physicist
can still claim a generous share of the credit for

its excellence. In fact, the same may be said

with reference to every piece of spectroscopic
work we shall have occasion to speak of.

Duner, in Sweden, has recently repeated the in-

vestigation of the sun's rotation as measured by
the displacement of the lines of the spectrum at

the eastern and western edges of the sun's disk.

His results confirm those of previous observers,

extend them to higher latitudes, and are far more

precise. IncidentallJ' he confirms an old observa-

tion of the writer's in regard to the structure of

sun-spot spectra, finding them to be made up of

fine, closely packed, dark lines, and not produced

by a mere continuous absorption. This fact is of

importance in its bearings upon the theory of tlie

spots, but for some reason has remained without
verification until now.

The most important piece of recent work in the

line of solar spectroscopy is unquestionably Row-
land's comparison of the solar spectrum with the

spectra of the various chemical elements. It is, of

course, to some extent only a repetition of work

already done by others, but the new investigation
is so much more thorough, and made with instru-

ments of so much greater power that its results

are incomparably more trustwortliy. The work is

not yet entirely finished, but it has already

greatly extended our knowledge, both by increas-

ing the number of the elements recognized as

present in the sun, and also in increasing the

number of the lines identified as belonging to the

spectra of the elements previously known. A
large majority of the lines of the solar spectrum
are now thus identified, and no less thau thivty-

six of the terrestrial elements are recognized with

certainty in the sun, while eight remain doubtful,
and fifteen fail to give any evidence of their pres-

ence after the most careful search ; ten remained

to be tried at the time when the preliminary re-

sults were published last spring. Of the sixteen

elements added by this investigation to our for-

mer list, the most important are carbon, silicon,

silver and zinc : the detection in the sun of the

newly discovered and rare metal germanium is

also interesting; gallium as yet remains in the list

of the untried. The most conspicuous of the

•'absentees" are nitrogen, sulphur, phosphorus,

mercurj', antimony and bismuth, while among
those not yet examined are oxygen, bromine,

chlorine, iodine and fluorine.

Hardly less interesting is the recent work of

Hale of Chicago and Deslandres of Paris upon the

ultra-violet spectrum of the chromosphere and

prominences as studied by means of photography.
It has long been known that the two wide, dark
bands known as H and K at the violet end of the

solar spectrum are "reversed" in the spectrum of

the cliromosphere and in the neighborhood of sun-

spots in the same manner as the hydrogen lines ;

indeed, this fact, in connection with some other

circumstances, led some to suppose that these

bands are really due to hydrogen, and not to cal-

cium, as generally admitted. It now turns out

that their observation by photography is as easy
as their visual observation is difficult, and that in

the spectrum of the chromosphere and promi-
nences tliey appear as bright lines exceedingly
thin and well-defined

;
in striliing contrast with

their width and haziness as dark lines in the spec-
trum of the photosphere. Moreover, H is accom-

panied by a companion line just below it, and well

within the dark shade. Tliis line, which has been

often observed visually, proves to be invariably

present in the pliotographs ;
and the same is true

of another line above K (just at the extreme limit

of vision) which had also been occasionally ob-

served before. The photographs also bring out a

number of other lines (four at least), quite be-

yond the limit of visibility; and these six lines

have all been unmistak.ably identified as belonging
to the remarkable series of ultra-violet hydrogen
lines wliich are so irapressivelj' conspicuous as

wide black bands in the spectra of the great white

stars like Sirius and Vega, but are missing in the

spectra of the sun and of the stars that resemble

it, that is as dark lines. Probably they are really

present, but are comparatively faint, and masked

by the heavy lines of other metals that crowd

that part of the solar spectrum ;
at least tliis is

the opinion of Rowland. But their detection as

l)right lines is very interesting as removing a

puzzling anomaly.

The close coincidence of H with its hydrogen

neighbor also, explains another fact which has

caused a great deal of perplexity ; namely, that in

the " Sirian " stars H is tremendously black and

strong, and K, when visible at all, is very faint

and thin; while on the other hand, in the spec-

trum of the suu and of the stars that resemble the
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sun (AlpJia Aurigse, for instance, ) H and K are

about alike, and in some cases K is even the

strongei- of the two. Tlie matter is now clear
;
in

the spectrum of Sirius and its congeners the band

at H is due to hj^drogen, while in the spectrum of

Capella it is mainly due, not to hydrogen, but to

the same substance that produces the H and K of

the solar spectrum.
These bands, as has been said, are generally at-

tributed to calcium, and this view may be correct ;

but a number of facts make one hesitate at accept-

ing the identification as final. It is true that the

spectrum of the metal in the electric arc presents

two lines that coincide perfectly witli the center

of the two bands; but the other lines of calcium,

which in our laboratory experiments are more

conspicuous than these, seldom present them-

selves in the spectrum of the prominences, and

when they do, only faintly, while 11 and K incom-

parably outshine the lines of hydrogen itself, and

attain higher elevations. Moreover, in the photo-

graphs of the spectrum of the corona obtained

during the eclipse of 1882, these lines dominate

everything. The facts seem to indicate a gas

lighter than hydrogen itself, and almost compel
the belief that if they are really due to calcium-

vapor it must be calcium in a very different condi-

tion from any with

which we are acquain- F'

"" "^

ted in our laborato-

ries. But it is perhaps

quite conceivable that

under solar conditions

the metal may assumt;

an allotropic state in

which its vapor-den-

sity becomes very low.

Mr. Hale has taken

a further step in util-

izing these two lines

to enable him to pho-

tograph the promi-
nences themselves,

and with very fair suc-

cess. The idea is not

new; some twenty

years ago the w liter

succeeded in getting a

photographic impres-

sion of a prominence

by using a spectro-

scope with a widely

opened slit, and working through the hydro-

gen line near G in the blue part of the spec-

trum. The trial made it obvious, however,
that no practical result could be reached by
the photographic processes then in vogue. But

these bright H and K lines of the chromosphere

spectrum, falling as they do, each in the center of

a wide, dark space in the solar spectrum, are pho-

tographed with the greatest ease
;
and by opening

the slit of the spectroscope it is possible, if the

clock-work of the telescope runs accurately, to se-

cure a really good picture of the form and struct-

ure of quite a large prominence. By fitting the

instrument with a mechanism devised by Mr.

Hale, such that the slit can be carried across the

prominence while the sensitive plate is protected

by a moving diaphragm, except where the image
of the slit falls at the moment, it is possible to

cover a much wider area with the picture. In

fact, by an arrangement devised by Deslandres,
one could photograph in a single operation the

chromosphere and prominences around the whole

circumference of the sun.

College of New Jersey, PRiNCETO>f, Nov. 16,

1891.

THE ASTRONOMICAL SIGNIFICANCE OF
STONEHENGE.

There is no more interesting or more mysteri-
ous pre-historic monument in Great Bi'itain than

the wonderful group of "
standing stones" which

form so conspicuous an object upon Salisbury
Plain. Volumes have been written as to the age
and purpose of this monument, but absolutely

nothing is certainly known. It was erected

in an age and by peoples that have passed en-

tirely out of human memory. The popular tradi-

tion considers Stonehenge to be a temple of the

ancient Druids, but there is no historical basis for

the belief; and, on the other hand, there is noth-

ing to show that it might not have been such a

^ temple.

Only a portion of the stones are standing in

their original position at the present time, but

enough are left to give us a good idea of the origi-

nal plan of the edifice. It was composed of about

130 stones, and the general plan was that of a

double circle of stones inclosing two ovals, which

formed, perhaps, the sanctuary, or holy place, of

the temple. The great circle was composed of

enormous perpendicular stones, about twenty feet

high, supporting a row of horizontal ones, as

shown in the engraving, which are secured in

their place by well-formed mortises and tenons.

All the stones have been quarried and shaped by
means of tools. Those of the largest circle are

composed of sandstone occurring in the vicinity,

while the stones of tlie interior circle are of a dif-

ferent nature, and must have been brought from a

considerable distance.

In the center of the edifice is a block of stone

sunk low in the ground, which is popularly
—and

probably correctly
—called the altar stone. At

some distance to the northeast, and standing out-

side of the circle, is a sep.arate monolith known as

the "Friar's Ileol." It li.is always been stated,
as showing the asti-onomical knowledge of the

builders of Stonehenge, that on the 21st of June,
or the summer solstice, the rays of the rising sun
shine directly over the Friar's Heel and fall upon
the altar stone in the center. If this were true it

would show that Stonehenge was built by a peo-

ple well advanced in civilization, and add weight
to the theory that it was a temple connected with
the ancient sun worship.
To prove the truth of this belief two English

gentlemen, Messrs. Bacon and Howe, made a pil-

grimage to Stonehenge on the night preceding the

21st of last June, and, placing a camera on the

altar stone facing the Friar's Heel, patiently
waited for dawu. As the sun appeared above the

horizon the exposure was made, and the old tradi-

tion verified. .\s shown in the engraving,
—which

is a copy of the photograph, and reproduced from

La Nature,—the sun, as seen from the central

altar, appears to rise directly over the exterior

monolith. Evidently the ancient builders of this

remarkable edifice' must have had considerable

astronomical knowledge to determine the time of

the summer solstice so accurately.

Whatever may have been the history of Stone-

henge, it remains one of the most interesting

monuments of the Old World. It is a sight which

no traveller in England can afford to pass by.

Whatever its original design, whether for a sepul-

chral monument, temple of worship, or astro-

nomical observatory, it indicates the expenditure
of an immense amount of time and labor on the

part of its pre-historic builders
;
and to the writer,

who visited it some years ago, the ruins of this

rude but massive structure, standing on the deso-

late plain, and surrounded by innumerable burial

mounds and pre-historic tumuli, were far more

impressive than the cathedrals and castles of

more modern times, which are so .abundant in

Great Britain, and

were a striking and

visible illustration of

the impenetrable mys-

tery which surrounils

the origin and early

liistory of the human
race.

o

IIORSE-POWEK.—To
an inquiry how to

compute the horse-

power of an engine,

the Scientific Ameri-

can replies : Multiply
the square of the di-

ameter of the cylinder

l)y 0.7854, and this

pioduct by the mean

pressure in the cylin-

der. The mean pres-

sure, assuming the

usual practice in

small engines at five-

eighths cut-ofl', will

be 0.92 of the boiler pressure. Multiply the last

product by the speed of the piston in feet per

minute and divide by 33,000 for the horse-power.

[Original lu Popular Science News.]

LOCUSTS.

BY S. L. CLAYES.

All our lives we have heard of the likeness

which the locust hordes bear to au immense army,

advancing with a force so overwhelming as to

defy resistance. We have been familiar with the

dread but sublime description of their coming

given by the prophet Joel. We have even had

some experience
—though happily slight

—of their

ravages in our own country. But however vivid

may have been the descriptions we have read or

the tales to which we have listened, it is only l)y

the added aid of a powerful imagination that we

of the Western world are enabled to form any

just idea of what a swarm of locusts really means

to the nations of the East.

Dr. William Thomson, in his .account of one of

their incursions into Syria, tells that early in the
|

season a detachment of winged locusts passed
;
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over the land, leaving behind myriads of their

eggs, which laid glued together in small lumps

everywliere over the fields, plains, and deserts.

Tliis flying squadron soon disappeared, but in less

than two months the eggs began to hatch, and,

apparently, the whole surface of tlie earth awak-

ened Into life. Each grain of sand seemed to have

become a living, sentient thing. Presently this

seething mass of nearly indistinguishable parti-

cles developed until it could be seen that it was

made up of the tiniest imaginable grasshoppers.
The little creatures entered promptly upon their

life task of destruction, all moving as vigorously
in one direction as if swayed by a single will—a

crawling, jumping host of living atoms.

Dr. Thomson was upon horseback when he

caught his first glimpse of an extraordinary and

puzzling spectacle. He could hardly persuade
himself that he saw aright, but surely the whole

surf.ice of a hill near by was agitated
—moving;

more than this—a thin layer seemed to be peeling
off" and rolling down its sides. It looked like

quicksilver ; no, too thick for quicksilver
—it was

more like mortar. What could it be? His inter-

est was greatly excited ;
so was that of his horse

;

but while he was eager to approach and examine,
the horse was strongly of the opinion that it was
well to leave the strange thing as far as possible

behind them. Rebellion followed; but, fired by
scientific zeal, the doctor left the animal only
half conquered, dismounted, and came close. He
found his mortar was a living mass of infant

locusts—wingless, even too young to leap—that

had started rolling down hill for some cause best

known to themselves. Perhaps it was only from

accident, but who can saj' what access of baby
terror might have swept over them at the heavy
tread of the approaching horse.

Some years later Dr. Thomson was privileged

to form a more intimate acquaintance with these

small imps of destruction, this time grown to

their full size, though wingless. He was living

upon Mount Lebanon when the locusts were re-

ported to be coming towards the mountain in

force. The people put forth every eflTort to stay

their progress, but without success ; and soon the

wliole surface of the earth grew black with the

on-moving of their steady ranks. They scaled

the rocks; they clambered over walls, hedges,

ditches; whatever came they surmounted, never

turning aside for any obstacle—not even for the

houses—not even for the palace of the Emir—they
went straight up over everything and down on

the otlier side. Dr. Thomson thought he might

compass, perhaps, the saving of his garden. To
this end he hired a large number of men and set

them on guard night and day. They built fires;

they drove the locusts off, beating them with

bushes and branches of trees ; but, though manj'
were killed, others so interminably followed in

their wake that at length the men fairly suc-

cumbed and gave up tlie battle.

This army was four days only in possession of

the land, but when they left it was as if the

mountain had been swept by the besom of de-

struction—as if a great fire had raged over it,

consuming all vegetable life. The vines had been

covered with young grapes, the trees laden with

figs, mulberries, and olives; but they were now
bai-er than ours in midwinter, for even their bark
—bitter and hard as it was—had been stripped

from them and devoured. The land, before the

coming of the locusts, was gieen as an emerald;
now even the gardens were but beds of sand. In

the fields not an inch of pasture was spared, not a

stalk of corn, not a blade of grass. The flecks

and herds were left absolutely without food.

Even this was not all. It was soon found that

they had eaten up everything made of silk, wool,

linen, or leather that they had come upon in their

path.
Mohammed endows the locust with speech and

makes him say :

" We are the army of the great

God; we produce uinetj'-nine eggs; if the hun-

dred were complete we should consume the whole

earth and all that is in it."

The Arabs declare that the locust has stolen a

part from every bird and beast, taking its bodj'

from the scorpion, tail from the dragon, legs from

the stork, wings from the eagle, head from the

horse, eye from the elephant, neck from the bull,

and breast from the lion. Yet it is far from being
an ugly creature to look upon. It Is about two
and a half inches in length, of a pale brown color,

the elytra being spotted with darker brown or

black. The legs are brown with alternate bands

of black and yellow ;
the hind legs are very large

and strong, and are pow^ful for leaping. The
thorax is covered with fine down, and the wings
•—which are often tinted with iridescent hues and

folded like a fan—are large and shining. In ap-

pearance the locust is not unlike the common

grasshopper of this country. The principal dif-

ferences lie in the comparative shortness of its

antennae, its somewhat stouter body, and its pos-

sessing only three foot-joints, while the grasshop-

per can lay claim to four.

Locusts are found in all except the coldest parts

of the earth. Europe, .Vsia, Africa, and America

can each boast them as her own ; but in both Eu-

rope and America they are comparatively harm-

less outside the tropical and sub-tropical regions
of the continents. Even in these hotter States

their ravages are inconsiderable compared with

the terrible destruction they have wrought in

Africa and some Asiatic countries, notably Arabia

and its neighboring regions.

As each blessing has its bane, so every bane

should bring its good along ;
and the good of the

locust is that, while it destroys all else, it can in

its own person furnish that which will sustain

life in both beast and man. x\ll kinds of birds as

well as quadrupeds feed upon it greedily. At

first, doubtless, from necessity, when the locust

had left him nothing else to eat, man, too, tried

the little creature as a food, learned to relish his

flavor, and has since continued to eat from choice.

Some of the Arabs boil their locusts and then dry
them in the sun ;

others cure them by soaking in

oil; and again others preserve them in brine, per-

haps drying them afterwards. They are also

roasted, or fried in butter, and eaten with honey.
Besides this, they are often dried and ground, and

the flour-like substance resulting is made into

bread. They are even offered for sale in the

markets of Arabia, Syria, and Egypt. The Afri-

can bushmen cook them by making great fires.

The locusts fly into the flame, their wings are

burned, they fall, and are roasted
;
then the bush-

man draws them forth, eats, and is happy. Some

Europeans do not fancy their nut-like flavor, es-

pecially at first, while others find them pal.atable.

Lady Anne Blunt tells of riding through a part
of Northern Araltia where a swarm of locusts had

lately passed, leaving their dead and stragglers
behind them. The camels ate these as a relishing
morsel with their provender, and her greyhounds

picked them up all day, eating a great many of

them. She says they were regularly used in

camp as a part of the day's ration, and thought a

very fair substitute for vegetables, their flavor

being somewhat like that of wheat still in the

milk. After trying the many difterent modes of

cooking, all the Europeans agreed that they pre-

ferred them simply boiled. When cooked they
took the creatures daintily by the wings, pulled
off their long legs, dipped them in salt, and "ate

them with much relish." Lady Anne, when she

first tasted them, thought them "fairly good,"
but soon came to consider them "a most excel-

lent article of diet." During her visit to Arabia

many of the tribes were wholly dependent upon
locusts and camel's milk for their food.

Dr. Livingstone considered locusts very good
eating, and they are highly prized by the natives

of South Africa as affording a nourishing and
wholesome food for man, birds, and beasts. Their

domestic animals—horses, cows, and sheep—fat-

ten upon them, while they are devoured in great
numbers by antelopes, hyenas, and jackals, and
even elephants and lions do not disdain to eat

them.
*•*

[Original In PopiTLAB SCIENCE News.]

MODIFICATIOX OF OUR CLIMATE.
BY JOSEPH WALLACE.

Every now and then some weather sage pre-
dicts extremely cold winters, and another vent-

ures to say that the sun is gradually losing heat

and in time Arctic cold will prevail over the

globe. Whatever may have been the changes

during the vast cycles of time prior to the advent

of man, or whatever may be the changes in the

time to come, one thing is quite certain : that our

climate has been much modified within the past
two or three thousand years.

"'ITiere have been fifteen climatic changes since

the beginning of the glacial age, each change last-

ing 10,500 years, and each change reversing the

season in the two hemispheres, the pole which

had enjoyed continuous summer being doomed to

undergo perpetual winter for 10,.500 years, and

then passing to its former state for an equal term.

The physical changes upon the earth's surface

during the pasti80,000 years modified the changes
of climate even in the Arctic regions, so that the

intense cold of the former epochs was mucli modi-

fied during the latter epochs."

Reckoning these climatic changes in their order,

we had entered the epoch of a more genial tem-

perature about fifteen hundred years ago; and if

no disturbing change takes place during the pres-

ent epoch, we may reasonably expect a gradual
modification of our winters for nine thousand

years to come. The changes to intense cold from

perpetual summer during the greater part of the

glacial period are supposed to have been caused

by the high temperature of the north pole as com-

pared to that of the south pole, owing to the dis-

tribution of laud around the two, the south having
almost none. Dr. Croll thinks it was caused by
the varying inclination of the earth's axis, which

produced the relative position of the two poles

towards the sun to be periodically reversed at dis-

tant periods. Dr. James Geikie agrees with Croll

on the reverse of seasons every 10,500 years dur-

ing certain periods of high elipticity of the earth's

orbit.

But it may be asked, "How could the fauna

and flora propagate themselves under such condi-

tions?" The flora itself at the Quaternary Age
was of extreme vigor. We know this from the

little wliich is left us, but more especially from

the presence of a large number of herbivorous

animals— stags, horses, elephants, rhinoceros,

etc.—which animated the plains and valleys of

Europe and America at that time. Evidently

they could not have lived and propagated them-

selves without abundant vegetation for nourish-

ment and development.
That which has deceived the adherents of the
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glacial theory, as understood in its absolute sense,

is, they have generally placed a too high estimate

on its extent and intensity. It needs but a little

effort of the reasoning powers to come to the con-

clusion that the earth had cooled to the degree
that all animal and vegetable life could exist upon
it, and that a portion of the earth's surface per-

manently covered with snow and ice was abso-

lutely indispensable to the existence, perpetuity,
and well-being of animal and vegetable life.

Again, they have attributed to the glaciers the

rocks, gravels, and other material which they
have found spread here and there long distances

from the mountains. The transportation of the

so-called erratic rocks has appeared inexplicable

in any other way, and the piles of rock and gravel
have been considered so many moraines, that is,

deposits of diverse material transported by the

glaciers. They do not regard the probability of

other agents taking the place of glaciers, and

undervalue the moving power of water. Water
in liquid state has often produced analogous ef-

fects, and it has often been the error of the gla-

cialists to confound the one with the other. The
erratic rocks and the moraines are undoubtedly
the ordinary indications of the ancient gravels,

but, taken isolately, they are not sufficient proof.

In order to convince they should be accompanied
with a third indication, which is the presence of

striated rocks which we find in the neighborhood
of our actual glaciers. When all these signs are

together then there is hardly a possibility of

error, but one alone is not sufficient, because it

can be the effect of another cause.

No doubt the temperature was really lower at

the Quaternary Age and at the epoch generally

assigned to man's advent in European countries,

but the difference was not so great as some say.

A lowering of four degrees is suflicient to explain
the ancient extension of the glaciers. We can

look on this figure as the maximum, for it is

proved today that humanity played the main role

in the glacial phenomena. The beds of rivers and

the alluvia are there to tell that all the water was
not in a solid state at that time, that the glaciers
were much more extended than in our days, and

that the courses of the rivers were infinitely more
abundant. When this is understood we can rea-

sonably reduce the extension of the ancient gla-

. ciers, the lowering of the temperature at the

Quaternary Age, and account for the uninter-

rupted life of the fauna and flora. However, we
must not fall into the opposite excess and assert,

as some have done, that the glacial period is com-

paritively recent, the traces of which are too plain
and fresh in some localities to assign to it an age

prior to man, and that the temperature has rather

lowered itself since this epoch. The ancient ex-

tension of the glaciers has been followed by a

corresponding growth and extension of animal

life, thus proving that the permanence of glaciers
is a wise provision and absolutely essential to

man and the high orders of animals and vegeta-
tion. The ancient extension does not prove alone

that it was much colder than in historic times, for

the animals themselves are proof of this. At that

time the plains of Europe, and of France in par-

ticular, were animated by herds of reindeer, glut-

tons, camels, and marmots, which one does not

find today except in the higher latitudes or more
considerable heights. The mammoth and rhinoc-

eros are no exception to this, for naturalists know
they were organized to live in cold countries.

Space will not permit us to pursue this point

further, or speculate on the probable climatic con-

ditions of the Ice Age ;
but we can carry ourselves

back a few thousand years and describe the cli^

mate of Europe and neighboring countries of

Africa and Asia. Herodotus describes the cli-

mate of Scythia in terms which would indicate

in our day the countries of Lapland and Green-

land, lie shows us the country completely frozen

during eight months of the year; the Black Sea

frozen up so that it bore the heaviest loads
;
the

region of the Danube buried under snow for eight

months, and watered in summer by the abundant

rains which gave to the river its violent course.

The historian adds that the ass cannot live in

Scythia on account of the extreme cold which

reigns there. The following century Aristotle

makes the same remarks concerning Gaul. His

contemporary, Theophrastes, tells us that the

olive-tree did not succeed in Greece more than

five hundred furlongs from the sea. We can

assure ourselves that both the ass and the olive

thrive in these countries at the present day.
Three centuries later, Caesar speaks frequently

and emphatically of the rigor of winters and early

setting-in of cold in France, the abundance of

snow and rain, and the number of lakes and
marshes which became every moment serious ob-

stacles to the army. He says he is careful not

to undertake any expedition except in summer.

Cicero, Varro, Possidonius, and Strabo insist

equally on the rigor of the climate of Gaul, which
allows neither the cultui-e of the vine nor the

olive. Diodorus of Sicily confirms this informa-

tion: "The cold of the winters in Gaul is such

that almost all the rivers freeze up and form natu-

ral bridges, over which numerous armies pass

quite safely with teams and baggages ;
in order

to hinder the passengers to slip out upon the ice

and to render the marching more secure, they

spread straw thereon."

Virgil and Ovid insist on the severity of cold in

the regions of the Danube. The first describes

the inhabitants of these miserable countries with-

drawing themselves into caves dressed with the

skins of wild beasts. Ovid, who had passed sev-

eral years of his life in that region, is more pre-
cise in his description. He says the wine has

changed itself here (Black Sea) into a solid frozen

mass
;
one gives jt to drink by pieces. Fearing

of being accused of poetic exaggeration he ap-

peals to the testimony of two ancient governors
of Moesia, who could establish the facts like him-

self. The author who would give such accounts

of the Black Sea in our days would risk his repu-
tation for veracity.

Italy, too, experienced its part of the cold in

early days. Virgil tells us of the snows being
heaped up, rivers which carried ice along, the sad

winter which split the stone and bound up the

course of large streams,—and all this in the warm-
est part of Italy, at the base of the walls of Ta-
ranto. Heratius affirms that the Socrates, a neigh-

boring mountain of Rome, was whitened with thick

snow, rivers frozen, and the country covered with
snow. Today the snow stays very little upon the

Socrates and never in the country around Rome.

During the four or five centuries which followed,
writers speak of the severity of climate in North-
ern Italy, the lagoons on the Adriatic being frozen

over. Algiers was nmch colder tlien than now.
The Danube, Rhine, and other rivers in Europe,
the Nile in Africa, the Amazon in South America,
the Mississippi and Missouri in North America,
had quite different volumes two thousand years
ago than their present actual ones, and they es-

pecially rolled much greater masses of water.

There is everything to show a modification of

climate in our own days. If this goes on in the

future as in the past, there will be a marked dif-

ference in the temperature two or three hundred

years from now. Even a degree in a thousand

years would effect a great change in the course of

time. The lowering of four degrees established

the ancient extension of glaciers, thougli it did

not interrupt animal or vegetable life. Fifty-four
of the fifty-seven species of Mollusca. have outlived

the glacial age, and all our savage animals—even

a certain number which have disappeared—date

equally from the Quaternary, and were contempo-

rary with the great extension of the glaciers.

[Original In Populak Science News.]

SULPHUR.
* BY GEORGE L. BURDITT.

One of the important elements used in the arts

and in manufactures is sulphur. It is a comijara-

tively abundant substance, wide-spread, and was

known to the ancients by the name of brimstone.

Beiug an active chemical element, it is found in

numerous combinations with other elements, and

also in the free state. Most of the free sulphur
used in commerce comes from Sicily, but it is also

found in Iceland, Mexico, and South America in the

free state, and always in the vicinity of volcanoes.

When found in this state, it is mixed with earth,

from which it has to be separated. The separa-

tion is carried on by heat, which melts the

sulphur, leaving the earth. The earth is first put
into an iron pot and heated; the sulphur melts

and is taken out and put into cold water, where it

solidifies. The remaining earth contains a little

sulphur, which is obtained by distillation. It is

placed in earthen pots in a furnace, and the sul-

phur melts. The pots are so arranged that they
connect with other pots outside the furnace,

which act as condensers, and into which the

melted sulphur flows. There is an opening at the

bottom of the condenser, through which the sul-

phur flows out into water, where it becomes

solid. The sulphur is now in the rough or crude

state, and must be purified. The process is car-

ried on in a large brick furnace. The sulphur is

put into an iron pot at some distance from the

fire, where it melts and runs down through a pipe

into another pot nearer the fire
;
here it boils and

is vaporized. The vapor passes into a large brick

chamber, upon the walls of which it condenses in

the form of minute crystals. When in this state,

it is known as flowers of sulphur. Gradually the

walls become hot, iind the sulphur melts, flowing

down to the floor. At the bottom of the chamber

there is an exit, through which the melted sulphur

flows out into wooden moulds, in which it receives

the form of a stick or roll.

When sulphur is found in combination with

other elements, it is separated by different

means. Considerable quantities of it are obtained

in England from iron and copper pyrites. In this

process, a quantity of brush wood is spread upon

the ground, or upon a layer of broken pyrites.

On this brush is placed about two thousand tons

of ore, a space being left for a flue. The pile is

flred by dropping lighted brands into the flue,

and, as it burns, the sulphur melts and runs out,

collecting in cavities. About twenty tons of sul-

phur are usually obtained from such a pile.

Sulphur [S, II, IV, VI, sJ is a light yellow,

solid, brittle substance, with a vitreous lustre,

and breaking with a coucoidal fracture. It has a

hardness of about 21/2, is very iuflanmiable, burn-

ing with a blue flame, and is insoluble in water.

When rubbed with hair or wool, it becomes nega-

tively electrified, but is a bad conductor of elec-

tricity. It melts at 110°, forming an amber-

colored liquid. If heated above 120°, the liquid

turns dark and grows thick. As the temperature
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rises, the liquid grows thicker, and its color

deepens, until, at 200°-250°, it is nearly black, and

so thick that the dish containing it may be in-

verted and none of the paste will run out. Then

it begins to grow thin as the heat increases, form-

ing a brown gas at 440°, the boiling point.

Sulphur may occur in three allotropic forms,

which are distinguished by their crystalline forms

and solubility in carbon bi-sulphide. The ordi-

nary form is the rhombic, which may be got by

evaporating carbon bi-sulphide in which sulphur

is dissolved. The crystals are in the form of

rhombic octahedrons, yellow and gliissy. The

second kind takes the form of oblique prismatic,

slender, needle-like crystals, which are made by

melting sulphur and allowing it to cool, so that a

surface crust is formed. ITie crust is broken, and

the liquid beneath poured off, leaving transparent

crystals. These are not permanent, but in a few

hours, grow dull and fall into minute rhombic

forms. The third form is black sulphur, which is

m.ade by pouring liquid sulphur at about 280° into

cold water. A soft, gummy mass is formed,

which may be drawn into strings. These grow
darker as the temperature is raised. When left to

themselves, they change in a short time to the

rhombic form, becoming yellow, opaque and

brittle. Hence, the only permanent form is the

rhombic.

Sulphur combines with numerous other ele-

ments. With hydrogen, it forms sulphretted hy-

drogen; with oxygen, sulphur dioxide and sul-

phuric anhydride ;
with carbon, carbon bi-sulphide.

It is also found in minerals, where it forms sul-

phides and sulphates. In manufacturing, it is

used extensively in matches, gunpowder, sul-

phuric acid, and other things.

«»

SCIENTIFIC BREVITIES.
To make cloth that is used in lining shoes water-

proof, use oiled silk, or heat the linings in melted

paraffin.

Allotropic Forms op Sulphur.—According
to Industries, two novel modifications of sulphur
have been recently discovered by Engel. The

first, like that proved to exist in Wackenroder's

solution, is soluble in water and very unstable.

The other is crystalline, soluble in carbon disul-

phide and chloroform, and polymerizes slowly in

the cold, and quickly at a temperature of 100° C.
;

but, unlike prismatic sulphur, which changes on

keeping into the oct.ahedral variety, it becomes

converted into the white insoluble form which

commonly constitutes so large a percentage of the

material known as "flowers of sulphur."

Native Iron of Terrestrial Origin Dis-

covered IN the Gold-washings Near Bere-

zovesK.—The metal is very magnetic, but mani-

fests no polarity. Its specific gravity, determined

on a specimen weighing 33.821 grms., is at

17°=7.59. A surface cut and polished is brilliant

and of the ordinary color of iron. If treated with

an acid it is attacked uniformly without giving
the well-known Widmanstett figures characteristic

of meteoric iron. ITiis fact, taken along with the

absence of nickel, leads to the inference that this

iron is not of extra terrestrial origin. Small quan-
tities of platinum are present, probably from a mix-

ture of ferriferous platinum with the native iron.

Sun Spot Phenomena.—A luminous outburst

in the sun was observed by M. Trouvelot at 10.16

A. >I., Paris mean time, on June 17 last, and has

now been fully described by him to the French

Aca46mie des Sciences. First, a luminous spot

appeared on the disk of the sun near its western

limb. It was of a golden yellow tinge, and shortly

afterward a companion spot appeared a little

above it. The spectroscope showed the first spot

to consist of a central eruption, from which vol-

canic bombs were thrown to heights above the

chromosphere, where they seemed to rest as daz-

zling balls. A few minutes later these were re-

placed by brilliant jets, or filaments. Ou the

next day, June 18, at 9.30 A. M., the eruption was

seen to be diminishing, and it finally ceased at

2.45 P. M.

Pressure by Electrolysis.—According to

Nature, an interesting experiment has been lately

made by M. Chabry of the Societie de Biologic,

with regard to the pressure which can be pro-

duced by electrolytic generation of gas in a closed

space. While the highest pressure before realized

in this way was 447 atmospheres (Gassiot), M.

Chabry has succeeded in getting as high as 1,200;

and the experiment was broken off merely because

the manometer used got cracked (without explo-

sion) . The electrolyzed liquid was a twenty-five

per cent, soda solution. Both electrodes were of

iron : one was the hollow sphere in which the gas

was collected, the other an inner concentric tube.

The current had a strength of one and a half am-

peres, and was very constant during the experi-

ment, which was merely one preliminary to a re-

search in which very high pressures were desired.

Rapid Photography.—The Protoyraphic News

says that the great progress that has been made

in the methods by which rapid movements can be

analyzed is well seen in a series of photographs

lately taken by Anchutz of hissa, who has already

given to the world some of the best iustant.aneous

pictures ever taken. The subject of the pictures

under consideration is a dog jumping over a small

bush. In the act of making one jump the animal

has been photographed twenty-four separate

times, and each picture is not a mere silhouette,

as was the case with Muybridge's first attempts of

this kind, but a little picture, showing half-tone

aud detail. Some of the attitudes are, of course,

comic in appearance, for they represent phases of

a movement which the eye is unaccustomed to,

and cannot possibly appreciate. Notably is this

the case in the commencement of the jump, when

the dog's hind toes only touch the ground; and

again at the finish of the jump, when his legs are

gathered together in a heap.

Ammonite, a New Explosive.—A new explo-

sive, called "ammonite," invented by Sir George

Elliot, has recently been tested in England. It

consists of pure ammonium nitrate aud nitro-

naphthaline, both of which substances are in

themselves inexplosive, but in intimate combina-

tion form a highly explosive compound. The

ingredients are dried and separately ground, and

are afterward incorporated in edge-runner mills

under a moderate heat. The resultant is a yel-

lowish powder, which is sifted and filled into me-

tallic cartridges. The method of exploding am-

monite is by means of a fulminate of mercury

detonator, which is not contained in the cartridges

as supplied'by the company, but is inserted by the

person using the explosive at the moment of fir-

ing. The experiments seemed to show that the

new substance would not explode by concussion ;

it does not freeze, and can be detonated while

chilled; it is in no way affected by variation of

temperature ;
its power is equal to that of robu-

rite. It is stated that ammonite has been in suc-

cessful use at the Risca collieries. South Wales,

for a considerable time past, and that no flame has

been seen or accident occurred. The company

exploiting the new invention claims that no fumes

are caused by the use of the new explosive.

©he ©tit-®oop ^orld.

Edited by HARLAN H. BALLARD,
President of the Agassiz Association.

[P. O. Address, Pittsfield, Mass.]

OFFICIAL BULLETIN.

The following official bulletin has recently

been mailed to all Chapters of the A. A., but

some of them—through changed address or other-

wise—have failed to receive it. All Chapter Sec-

retaries who now see these questions for the first

time, or who may have neglected to answer them

hitherto, are earnestly requested to forward their

answers in fu*at the earliest possible moment.

Name and No. of your Chapter.
No. of Members, Active and Honorary.
No. of Members gained or lost in 1891.

Addresses of your present officers.

Permanent Cliapter Address.

No. of Meetings held in 1891.

Did you celebrate Agassiz's Birthday?
No. of Subscriptions secured for POPULAB Science

News in 1891.

9. Would you prefer to have POPULAR SCIENCE NEWS
continued as our oiUcial organ, or to have a paper entirely

devoted to M>e A. A., like the Swiss Cross?

10. It such a special monthly should be published,

would you prefer the name "Swiss Cross" or "Out-Door

World"?
11. In case it should be a 32-page magazine, at 11.50 per

year, how many Subscriptions do you think your Chapter
could secure?

12. If Popular Science News is retained, how many
neiB Subscriptions could your Chapter secure?

13. Please inclose a special report of the proceedings of

your Chapter since January Ist, 1891.

1.

2.

3.

4.

5.

6.

7.

8.

ADDITIONS TO THE LIST OF COUNCIL-
LORS.

We are gratified to add to the list, published in

the October number, of those who will aid our

members by answering questions in their several

departments.

Prof. Frederick LeEoy Sargent, Box 2,774, Boston, Mass.;

lichens.

Mr. H. Rles, Columbia College, New York, N.T. ; geology.
Mr. Theodore G. White, School of Mines, Columbia Col-

lege, New York, N. Y. ; botany.

We need some one to help in microscopy. Shall

we have a volunteer?

*
DOES THE AGASSIZ ASSOCIATION EDU-

CATE?

It gives us pleasure to print the following testi-

mony to the value of our Association as an educa-

tional power. We have already published many
similar letters, but each new one carries with it

too much encouragement to be lost in the waste-

basket.
Hanover, N. H., Oct. 7, '91.

Chapter A, of Cleveland, O., has made no report for sev-

everal years. We were always limited to five or six work-

ers. At last came a time for separation. A. E. Allen went

to Southern California for his health, but died not long

after; A. W. Burwcll made a specialty of chemistry, and,

after teacliing a while in a medical college, went to Germany
to study; Philip Cobb went to Lehigh University to com-

bine mining engineering and botany; Fred Coleman went
to Lehigh University to study civil engineering; and I have

spent several summers as assistant with a geologist. And
now as we look back to the time when we used to meet in

"A. A. 147," we know that we owe much to the Association;

for we spent several years in good, faithful work together,

with the result that now each living member Is pursuing
some branch of natural science as a vocation ; and we still

aid one another by correspondence. S. P. Baldwin.

DIAMONDS IN METEORIC IRON.

This journal, as well as nearly every daily and

weekly paper in the United States, has had no-

tices ol the discovery of diamonds in meteoric
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iron. Prof. A. E. Foote, of Philadelphia, recently
read a paper announcing this discovery at the

meeting of the American Association for the Ad-
vancement of Science. From this we learn that

the diamonds are small hut plainly visible. They
are the hardest variety known— the black dia-

monds used for pointing diamond drills. A small

white diamond was also found.

Why has so much interest been shown in this

discovery which has been anticipated for many
years ?

Because, Professor Foote claims, it confirms the

theory advanced by Sir William Thompson twenty
years ago, that the first germs of life were brought
to this globe by meteors. Diamonds, like coal,

are supposed to result from changes occurring in

vegetable matter; and if plants existed, then

there may have been animal life;
—and so we

may have approached one step nearer the solu-

tion of the question to which the wisest brains

have given so much thought for ages.

The geological source of diamonds themselves

has never been satisfactorily explained. Tliey are

scattered all over the world in unexpected places

without any apparent reason. It was suggested

by the Washington geologists that they came
from decomposed meteors that had been falling

on the surface of the earth for unknown centu-

ries, and that even the great deposits at Kimberley
were due to enormous masses that had fallen

there, producing curious sink holes similar to the

"crater" on the side of which Professor Foote

found the most of the pieces at Canon Diablo.

We hardly suppose that this theory, supported
even by the visible diamonds, will cause another

excitement in Arizona.

Professor Foote's complete paper may be found

in the American Journal of Science and Arts for

Xovember.
(+

ORIGINAL OBSERVATIONS BY MEMBERS
OF THE A. A.

273. Sparrows Eat Peach-Blossoms. [See
Note 262, August 1890.]

—F. E. Langdon says she

saw cherry-birds eat apple-blossoms. In the

spring of 1889, in a garden on Clinton avenue,

Brooklyn, I saw two sparrows each pluck off a

peach-blossom. One flew to a limb near by and

ate up his blossom, and then returned for another.

Julie IIusson, Trenton, N. J.

.s74. A Herd of Buffaloes.—Since coming
here I have seen quite a sight for an "

easterner,"
i. e., a herd of about seventy-five buffaloes. They
are all owned by one man, and are kept in a large

pasture. This is said to be the largest herd in the

world. Last week ten of them were sold to an

Englishman for $500 each. These creatures are

quite tame; we drove into the field and they al-

lowed us to come right up to them.—A. H. Fer-

guson, McCook, Nebraska.

"•1

275. Carnivorous Cows.—
Geological Survey of Texas,

Special Expedition Camp No. 2;

October 27, 1891

While at points remote from civilization during
the past summer, I often noticed cows eating
bones. It was an interesting and aumsing sight.

Today, on my return to camp, my assistant told

me that a cow of mature years had entered camp
during my absence and devoured two full quires
of sixty-pound manilla wrapping-paper that were

lying just outside the tent door.—Frank S. Ells-

worth, Assistant Geologist, State Geological

Survey.

[It is sincerely to be hoped that the appetites
of our domestic cattle will not continue to develop
in this alarming direction. We might some day
realize that old dream of Pharoah about the seven

lean khie devouring seven fat ones ;
and the point

would be broken from that excellent story about

Cuvier, whose quick wit turned the joke on a

young man who tried to frighten him. You re-

member this youth disguised himself as his Sa-

tanic majesty, and leaped from the shrubbery at

Cuvier as he was walking pensively in his garden,

roaring out,
"

I'll eat you ! I'll eat you !
" Cu-

vier surveyed him a moment critically, and re-

marked : "H'm! Horns; hoofs; herbivorous;—
you can't do it, sir; you can't do it!" Cuvier could

not have retained so great composure had he been

aware that cows can, on a pinch, feast on old

bones and full quires of wrapping-paper.—Ed.]

276. Where Was the Other Lizard?—Last

spring I sent north two specimens of Phrynosoma

plainceps. They were alive, packed in cotton in a

box 6 in. X 3 in. X 3 in. The box was securely

tied, and travelled about 1,300 miles. When
opened there was but one lizard. Is it probable
that one "Phryne" ate the other?—Frank S.

Ellsworth, Assistant Geologist, Austin, Texas.

THE A. A. AT THE WORLD'S FAIR.

Pittsburgh, Oct. 19, '91.

At the latest meeting of Chapter 27, A. A., the

members were of the unanimous opinion that the

Association should be represented at Chicago in

some manner in 1893. If we cannot have a special

exhibit, we should have a place where we can

meet our fellow-members.—Clara Bright, Sec.

NiLES, Mich., Oct. 17, '91.

By all means have an A. A. headquarters at the

Columbian Exposition. The Gray Memorial Chap-
ter is to have a reunion there

;
and even if it does

cost something, there will be payment in full in

the pleasure of knowing that there is at least one

place where strangers in the city can be sure of a

welcome.—Ralph Ballard.

Wexford, Mich., Oct. 15, '91.

By all means let us have a room for headquar-
ters of the A. A. at the World's Fair. Let every
member who visits there enter his name in a reg-

ister, with his Chapter and Chicago address dur-

ing the fair.—M. L. Leach, Sec. Isaac Lea Memo-
rial Chapter, A. A.

Independence, Iowa, Oct. 24, '91.

I was much interested in the article in the

News in regard to an Agassiz headquarters at

Chicago in 1893, and approve of the plan.
—Mor-

ris Sanford.

The foregoing may suffice as samples of the

letters received regarding our proposed headquar-
ters at the Columbian Exposition, and, as not a

dissenting voice has been heard, we take it to be

the unanimous opinion that the plan should be

carried into effect. The entire committee cannot

be announced at once, as it will require corre-

spondence to ascertain who can serve; but as

soon as necessary details can be arranged, due

notice will be given. Meanwhile we desire to

hear from every Chapter and member interested.

We shall be glad to receive and consider sugges-
tions from all as to the best means for making the

plan successful, and we shall be glad to receive

the names of such members of the A. A. as expect
to attend the fair.

REPORTS FROM CHAPTERS.

213, (Wilson Ornithological Chapter.)—At the

present time there are twenty-one active mem-

bers, including men of high standing in ornithol-

ogy—H. Nehrling, Dr. Paul Leverktihn, etc. Our

associate membership is seventy-four strong, with

constant additions. At the last election Mr. S.

Warren Jacobs, W^aynesburg, Penn., was chosen

Secretary; Messrs. Frank L. Burns, Berwyn,

Penn., John II. Sage, Portland, Conn., and C. C.

Maxfield, Danbury, Conn., were elected as the

Executive Committee; your servant. President.

Special work has been done with the group Frin-

gillidai. Mr. F. L. Burns had special charge of

the department of oology, John H. Sage of melol-

ogy, while I have tried to do something with mi-

gration. Messrs. R. M. Strong and Charles A.

Ely have called for general reports upon Fringil-

lidce. Lately the Taxidermist has been chosen as a

bulletin, each issue of which will contain reports

upon the condition of the Chapter and progress
of study, being a sort of table of contents to the

0. and 0. Semi-Annual, in which our finished re-

ports will appear. In short, our Chapter is rap-

idly growing, both in membership and efficiency

of work, with promises of flattering results in the

near future. We are all ardent lovers of our

study, and work together for the good of all and

the more rapid furtherance of our favorite science.

I am at 5 Elm street, Oberlin, Ohio, where any
communications will reach me and be promptly

responded to.—Yours respectfully, Lynde Jones,

Pres.

242, Philadelphia, Pa., [I].
—The present annual

report of Chapter 242 is concerned with the Chap-
ter's work from March 1, 1890, to March 1, 1891.

The Chapter has on its roll the names of six mem-
bers and one corresponding member. Only two

meetings have been held during the year, of

which the dates and scientific communications

were : April 17, 1890, Mr. L. L. Calvert,
" Basis

of Historical Geology"; May 1, 1890, Mr. P. P.

Calvert, "Notes on General Embryology, from

Balfour." Since May 1, 1890, no meetings have

been held. This is due to the fact that the (four)

active members have their evenings so taken up
with business and study that it has been impossi-

ble to fix upon a date convenient to all. Not-

withstanding this fact, however, the interest of

those members in the study of natural history has

not departed. One member, in connection with

his medical studies- in the University of Pcnusyl-
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vania, takes a practical interest in histological

investigations; a second finds his favorite study
in geological science; a third devotes much of his

time to the collection and study of the Lepidop-

tera ; the fourth malses a specialty of the Odonata,

or dragon-flies. While, therefore, the Chapter's

work, as a Chapter, can hardly be said to repre-

sent much at present, the individual members

continue their studies as in former days. Wish-

ing prosperity to the sister Chapters and to you,
our common President, respectfully submitted,

Philip P. Calvert, Sec.

243, East Greenwich, R. I., [A].—Our Chapter
is made up of students of East Greenwich Acad-

emy. We meet in the cabinet of the Academy
building. We have the use of a fine microscope
and set of slides. The cabinet has a very good
collection of minerals, fossils, and shells. We
have held eighteen meetings during the year.

We have had no excursion as a Chapter, but

intend to soon. The members have made excur-

sions at different times in search of specimens.
Each membeV chooses a subject of study for him-

self. Our President is enthusiastic in the study
of entomology. Several members are interested

in botany and others in conchology. As we live

near Greenwich Bay we have an excellent oppor-

tunity for studying the latter. The botanist, also,

can find many rare plants in our woods and fields.

The members have read papers on the following

subjects : Zoology : Hermit crab, fiddler crab,

horse-foot crab, Crustacea, lobster, mollusks,

scallop, clam. These papers were illustrated by

living specimens, when it was possible, and they
were dissected to show the ditt'erent organs.

Botany: Pitclier plant, sundew, orchids. Ento-

mology : Tent caterpillar, dragon-fly, Colorado po-

tato-beetle, Asterias butterfly, bees, house-fly,
ants. Mineralogy: Quartz. We miss Professor

Packard very much, as he did a great deal toward

organizing our Chapter and helping us in our

work of collecting specimens. His place is well

filled, however, by Professor Alexander, who is

quite enthusiastic. He is planning an excursion

for the Chapter.—Mabel Palmer, Sec.

245, Milton, Mass., [B].
—Chapter 245 has held

only five regular meetings during the past year,
but these have been supplemented by outings on

Saturdays through the spring and fall, taken with
and by invitation of the Barton Chapter, of Bos-

ton. On these excursions we have studied bot-

any, zoology, and geology. We have finished the

second grade of Professor Guttenberg's course in

mineralogy, and have kept up a lively interest in

botany and ornithology, besides doing some work
in conchology and algology. We have voted to

keep a record of all observations of interest to the

Chapter and read the same at the meetings for the

coming year. Our membership is five, as last

year.
—Miss II. D. Hutchinson, Sec, 30 Morton

street, Mattapan, Mass.

264, Plainfleld, N. J., [A].—AVe now have thu-ty

members, all greatly interested in the diflferent

books in Nature's free library. Each division

meets once a week, and a general meeting is held

the first of the month, when talks of interest to

all, Ijearing on science work, are given. A collec-

tion of rocks and minerals, a chemical lecture-

table, and a liberal supply of apparatus and
chemicals are at the service of tlie mineral and
kindred divisions. The eastern boundary of the

city is a "terminal moraine" abounding in fossils

and a variety of minerals. The surroundings of

Plainfleld are also particularly adapted to the

study of botany and ornithology, since marshy

places are found here and there in the valley, and

the low ridges of trap called the Watchung Moun-

tains bound us on the west. A large case of

stufl'ed specimens in the school hall is a help to

the student. Those interested in other subjects

are also assisted in their work, the microscope

and telescope belonging to the school being used.

Investigation in all branches of science is encour-

aged.—Franklin S. Smith, M. S., Pres. ;
William

F. Moore, Sec.

271, Port Chalmers, New Zealand, [A].—In ac-

cordance with the rules of the club, the committee

begs to submit the following report for the year

1890: The club was founded at a meeting held

February 27, 1800, and was afterwards afliliated

to the Agassiz Association, of America. During
the year eleven ordinary monthly meetings have

been held, and seven excursions have been made,

one to the Dunedin Museum and the otliers to

places around Port Chalmers. The attendance at

the ordinary meetings has been very good ;
that

at the excursions has been very fair. By the

kindness of the school committee a handsome

cabinet for the reception of specimens has been

obtained, and a start has been made at the forma-

tion of a school museum. Many objects of natu-

ral history have been collected by the memliers of

the club. In addition to these a small collection

of Californian shells has been received from Mrs.

Williamson, of Los Angeles, California. Your

committee hope that their successors will soon

set to work to arrange and label these specimens

already obtained. During the year forty mem-
bers have joined the club. The statement of the

finances of the club shows a credit balance to the

amount of £1 98. 8d. In concluding their report,

your committee desires to congratulate the club

on its success during the past year of its exist-

ence, and to express the hope that it will be

equally successful during the coming year.

Halifax, Nova Scotia, 1

Sept. 4, 1891. /

THE EVENING PRIMPtOSE AND OTHER
FLOWERS OF HALIFAX.

September finds me as deeply interested in my
favorite work as ever. Indeed, the more I study

botany the fonder I become of it. Every new

flower I find seems to become at once like a dear

friend, and I really do not know which gives me
the greatest pleasure

—to find out the names of

plants I have known for a long time only by

sight, or to become acquainted with entirely new

specimens. During my stay in the country I

found a large number of plants, some of which

I had seen before, and others I had often heard of

l)ut never seen. But of all the plants I have seen

this summer the evening primrose ((Enothera bi-

ennis) interested me the most, and I have gathered

many specimens and watched the flowers open

from evening to evening. Until my acquaintance

with the evening-primrose I never saw a flower in

the very act of opening, and truly it was well

worth the careful watching bestowed upon it.

One specimen I had, opened at least one flower

regularly every evening, and sometimes two or

three, for nearly a week. It was very curious to

see them open. The first one I watched opened

very quickly, coming into full bloom in about five

minutes after once beginning to split. First the

bud split the least little bit at the sides
;
then the

slits gradually widened and the petals inside be-

gan to expand ;
then the points of the sepals sep-

arated from each other in two pairs, each pair

tightly fastened together. It seemed almost as

if the flower was breathing, panting to be free.

Very soon after the sepals parted they sprang
back suddenly with a jerk, and slowly settled

into their reflexed position, again splitting as they

did so. After the first night the operation was

not nearly so rapid, but took usually from a half

hour to an hour and a half or two hours.

The jewel-weed (Impatiens fulva) amused me

very much by the sudden way in which its pods
burst. I had never witnessed this performance

before, though I had often seen the flower. The

dear little Viola cucullata interested me very much,

too, with its curious second blossom. For some

time it puzzled me to know why, after once

blooming, the violet should produce more flower-

buds, which developed into seed-pods without any

appearance of a blossom. Since then I have

learned that these buds really contain flowers as

truly perfect as the earlier kind, though insignifi-

cant looking by comparison, the parts of the

flower being all closely hidden away in the en-

folding sepals.

Many other plants I have met with, and all have

equally shared my interest
;
but it would make

my list too long were I to mention any more.

With every good wish for the A. A., I remain

Yours truly,

Katie W. Shannon,
Cor. Mem. Chapter 1.

(»—
CHAPTER ADDRESSES, NEW AND

REVISED.
No. of

No. Name. Members
608 Vassalboro, Me. A 20

Oak Grove Chapter, A. A.

159 Lbs Angeles, Cal. A 13

A. A. Chapter 159, care State Normal School.

613 Union Springs, N. Y. A 37

Friends' Academy, A. A.

<>

Reports from Chapters 1-100 should reach the

President by January 1.
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PERSOXAL OBSERVATIONS BY MISS MAT-
TIE WADSVVORTH, CHAPTER 535.

(PRIZE ESSAT.)

On the first day of May, the pioneer bumble-

bee of the season announced by her joyful buzzing
that spring had at last arrived, even in our cold

Maine climate. At this season of the year we see

but little of summer's green, and only the white

birch and wild cherry can show tiny leaves.

Early as it is, however, the tent caterpillars

{Clisiocampa Americana') have emerged from their

eggs with voracious appetites, and their delicate

webs may be seen in great profusion on the wild

cherry trees. They can now be easily destroyed,

so on May 2 I collected and killed several thou-

sand caterpillars, thereby winning the gratitude

of the farmers near, for the apple trees are the

second choice of these pests. On the fourth of

May I found my old acquaintances Eiiryomia

inda, flying noisily over the leaves in the woods,
Calosoma calidum, with brilliant gold leaf inden-

tations on the wing covers, the irridescent Cyhrus

viduus, and many other predacious beetles.

A cold time and a frost when the buds were

swelling, almost, but not quite, injured the pros-

pects for a good crop of cherries, and not until

the 17th were the trees white with blossoms, to

which were attracted bees, moths and our beauti-

ful northern humming birds. On this day I saw

a brilliant male oriole taking honey from the

blossoms with evident satisfactiod. Perched on

some twig, he would thrust his bill into every
flower within reach, with great skill and rapidity.

I watched him do this for an hour.

On the 26th I captured the first dragon-fly, a

Lihellula quadrumacnlata. While looking in the

woods for plants, and insects on this date, I saw a

small black wasp seize a gray spider three times

her size, which she stung and rendered powerless,

then proceeded to convey to her nest. Grasping
the spider, sometimes by the first pair of legs, and

again in some other manner, she made quite good

progress backward over the sticks and other ob-

stacles in the way, never turning out in the least

to find an easier path. Once she left the spider,

and during her absence an active ant attempted to

confiscate it. On her return, they had quite a

tussle before the ant was vanquished. Mrs.

Wasp actually dragged the spider for two rods

before her nest was reached, which feat proves
that she possesses great strength.

With the first of .June came beautifully warm
and pleasant weather. For a collector of insects,

this is the banner month of tlie year; butterflies

are flying here and there, bees and moths are on

the lilacs, and the air around my favorite hunting

ground seems almost full of dragon-flies. Among
these, Cordulia semiaquea is the most abundant,
while the larger Didymops transversa and smaller

Leucorhinia intacta may be seen in all directions.

On the tenth of June I saw an amusing sight in

the woods. A female partridge with very young
chickens, startled by my appearance in the wood

path near by, gave a note of warning to her young,
then commenced to scramble awkwardly away.
She acted as if a wing and leg were broken, would
fall over repeatedly, shuffle sideways, and only

just keep out of reach. It was evident she did

this to call my attention from her young, but she

was so cute about it I followed some distance,

then retreated about a rod. She was lively enough
then, and flew to the fence, clucking loudly. I

could not then find one of the chickens.

On the nth I found a beautiful male Polyphe-
mus moth, just out from its cocoon, and not sufli-

ciently developed to fly, so I brought it home in

my net to further develop, then to meet the fate

prepared for it—the chloroform tumbler. A few

days later, a female of the same kind emerged
from a cocoon in the house, also a Cecropia and

several small moths.

On the 15th I saw a young fox, apparently
about one-tliird grown, in the pasture. It had

patches of darker color than the full grown foxes,

and was really very cunning. I tried to catch it,

but could not run fast enough. Towards night I

found a dead cuckoo by the side of the house,

against which it had flown and broken its neck.

We have known several instances of cuckoos

being killed in this way.
On the 24th of .Tune, while catching dragon-

flies by the brook, and a visitor near me was fish-

ing, we heard a slight noise on a stump about

twelve feet away, and looking, saw a young wood-

cliuck scr.ambling up the side of the stump. After

several ineftectual attempts, it did reach the top,

on which I had laid my sack. This it sniflied at

with very evident disgust and soon dropped down

again. On removing my sack, we saw beneath it

quite a lot of strawberries, recently picked, some

with long and some with short stems. From the

appearance of the berries we thought no person

had placed them there, tliough it was of course

possible. If no one did, the question is, did the

mother chuck place the berries there, and was

this her dining table, on which she served the

fruits and berries of the season? Her hole was

beneath the stump.
On .July 3d I saw a great quantity of ants cross-

ing the road in a southerly direction. They were

light-colored, about one-fifth of an inch in length,

and seemed to be moving from one home to an-

other, for many were carrying pupa, and others

larva in various stages of growth. They pro-

ceeded in an orderly manner, ten or twelve

abreast, and there must have been thousands of

them, for I watched some time, and all had not

then passed. It was not like an ordinary swarm-

ing of male and female ants, for these were

nearly all workers, a few large-winged females,

however, being outside the ranks, viewing the

procession. Some brush each side of the road

prevented me from seeing from whence they

came, or whither they were going. The day fol-

lowing, the track in the road made by the ants

showed plainly.

During the month of June, being an amateur

odonatist, I collected twenty-eight species of dra-

gon-flies, and in July, twielve more. Nearly all of

these were like some taken before, though some

were not at all common. I have often noted the

various methods needed for capturing the different

species of "mosquito hawks," and wonder if

others have noticed it too. The more common

species may, of course, be taken nearly every

way, but to obtain others it requires stratagem.

Gomphus exilis, Libellula exusta and some others

fly so swiftly it is almost necessary to wait until

they alight before the net can be placed over

them. In direct contrast to these, Somatochlora

libera flies so lazily it may be taken on the wing
with ease. One even flew into my net, and did

not try to get out. The males of the genus Oor-

dulegaster fly swiftly, directly over the brook, aud

by careful watching may be intercepted in their

flight, though they are adepts in the art of dodg-

ing, testes and Ischnura perch in the long grass
in the meadow, and may be easily swept off" with

the net while walking along. Several times in

July I observed Erythromma conditum laying eggs
on the plants in the brook. The male, in each

case, accompanied the female, clasping her just

back of the head. Both would light on some

plant, then with the tip of the abdomen just below

tlie surface of the water, she placed the eggs in

longitudinal rows within the leaves. Argia viola-

cea oviposits in the same manner, but the females

of Libellula and ^schna, I have observed, were

not in any case accompanied by the male. I have

never yet been successful in raising the larvae of

dragon-flies in the house, because of the difficulty

in keeping the water fresh enough, and vvitli a

suflScieut quantity of food.

On July 28 I stuffed a beautiful red-winged

blackbird, almost a perfect specimen.
In August the delusive Orapta butterflies ap-

pear. Lighting on the trunks of the apple trees,

it is hard at first to distinguish them, because the

under side of the wings, when folded, so closely

resembles the bark of the tree. G. j album is par-

ticularly hard to obtain, from a habit it has of

crawling into crevices between boards, and then

emerging. I have chased one around the barn for

an hour, and then did not get it.

My time during August was considerably occu-

pied providing food for my caged birds— in other

words, caterpillars. On July 11 about one hun-

dred of these "birds" hatched from eggs laid on

June 24 by a Platysamia cecropia moth. These

were almost black at first, and about one-eighth

of an inch in length. Not knowing exactly what

the favorite food plant might be, I placed several

kinds of branches in the breeding place, hoping

that one might be satisfactory. They commenced

to feed'^on every branch, but died rapidly, until

only five were left on apple leaves. These were

strong and vigorous, and in about ten days pre-

pared for the first moult. After this operation,

and each succeeding moult, they devoured their

cast off clothes, being different in this respect

from many other caterpillars I h.ave reared. The

period between moults after this was a little more

than two weeks each time, and they moulted four

times before reaching maturity. The first of Sep-

tember they were four and one-fourth inches in

length, and three-fourths of an inch in diameter.

With brilliant trimmings of red, yellow and blue

tubercles, they were gorgeous indeed to behold.

Having read that this species was very difficult to

rear, I feared these beauties might lose their

vitality, crawling about before pupating, but in

this I was happily disappointed, for they took

very kindly to the branches provided, iind now

five fine cocoons adorn my cage, and await next

summer's opening. These are by no means all of

my cocoons. The caterpillars of Telea polyphe-

mus, Actios htna, Saturnia io, and sever.al others,

beside some of butterflies, have been reared within

the cage this year, and many other species in for-

mer years. The moths and butterflies so obtained

are larger and more perfect than those taken out

of doors, aud I have the great pleasure of watch-

ing them through all the transformations.

On September 16 I found several larvae of Lime-

nitis disippus on willow. These pretty creatures,

now very small, live through the winter, and con-

struct very neat winter residences of leaves, in

which they lie dormant.

The season for these observ.ations draws near

its close. The summer, with all its opportuuities

for the study of nature, is past, but may all in our

beloved Agassiz Association, witli me, look for-

ward to another summer, and hope for still

greater opportunities for studying and appre-

ciating the wonderful works of God.

All are cordially invited to join the Agassiz

Association. Address the President, Mr. Harlan

II. Ballard, Pittsfield, Mass.
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At the close of the twenty-fifth volume of the

Popular Scien'ce News, the editors would ex-

tend their thanks to the subscribers and adver-

tisers who have contributed to the success of the

paper during the past, and express the hope that

their kind patronage may be extended through
the succeeding year. The News was never more

prosperous than at the present time, and its con-

stantly increasing circulation and influence are a

source of gratification to all connected with it.

The policy of previous years will be continued,

and every efibrt will be made to improve the paper
in all its departments. Articles may be expected

during the coming year from the contributors

with whom our readers are already familiar, as

well as other distinguished writers who have not

as yet contributed to its columns; and it is in-

tended that in every way the News shall con-

tinue to bear out its reputation as the leading low-

priced journal of popular science in the world.

tioners. It is one of the rules of medical ethics

that all discoveries shall be freely given to the

public ;
and many go so far as not to take out a

patent on a new or improved form of surgical in-

strument. While this generous custom is charac-

teristic of a noble and self-sacrificing profession,

and far more sensible than many other rules of

the code of medical ethics, we see no reason why
a contrary course should be subject to severe criti-

cism, or indicate any great moral delinquency. A

physician is entitled to the products of his brain

as much as a writer, and has as much right to

patent or keep secret his inventions as an author

has to copyright his works. Nevertheless, it is an

almost invariable rule that secret remedies are un-

reliable or worthless. If Dr. Keeley can prepare

a medicine which will really cure drunkenness, he

has an undoubted right to do what he pleases with

it, even to the extent of calling it bichloride of

gold, whether it contains any gold or not. It only

remains for him to prove that it will do what he

claims. That it will do so is extremely improba-
ble on theoretical grounds, and facts like that

stated in the preceding paragraph will go far to

confirm this belief.

observed. Unlike the total solar eclipses, this

lunar eclipse was of little or no astronomical con-

sequence, but was scarcely less beautiful and in-

teresting as a celestial spectacle. A special and

careful search was made at the Harvard Univer-

sity Observatory for a lunar satellite, but no indi-

cation of such a body was found ;
so the question

whether our moon has a moon of its own may be

considered as settled in the negative.

In connection with the above, we would also

remark that the publishers hope for an early re-

turn of the annual subscription bills inclosed in

this number. A single dollar is a small amount,
and very liable to be overlooked, but several thou-

sands of them make up a sum which is absolutely

necessary to the publication of the paper. If

every subscriber will make a point of remitting
the amount due, it will aid in th« solution of one

of the most perplexing of the problems which

confront every newspaper publisher.

At West Medford, Mass., there has recently

been erected a handsome stone depot, into the

walls of which have been built numerous miueral-

ogical and geological specimens, including quartz

crystals, geodes, feldspai, mica, corals, fossils,

and many similar objects, some of which are

really fine specimens. The effect is both novel

and pretty, and the West Sledford building is

probably the only existing combination of rail-

road depot and mineralogical cabinet in the

world.
<>

A DISTINGUISHED patient of the Keeley Chlo-

ride-of-Gold Institute, who, only a month or two

ago, wrote an enthusiastic article for the North

American Ileview, commending the treatment, and

stating that by its means he had been cured of all

desire for alcoholic liquors, recently died in a

drunken fit in a New York hospital. We have be-

fore this given our reasons for disbelieving in this

alleged cure for drunkenness, and this case seems

to be a striking example of its unreliability. It is

absurd to suppose that a hypodermic injection of

l)ichloride of gold, or any other substance, could

accomplish such a change in a man's moral and

mental nature as is necessitated by the cure of a

confirmed inebriate ;
and the undeserved attention

that has been paid to the matter illustrates the

unscientific habits of thought and the childish

faith in the powers of "medicine" which so

widely prevail.

The fact that Dr. Keeley refuses to divulge the

composition of his alleged
"
cure," places him out-

side the ranks of the "regular" medical practi

The recent fall exhibition of chrysanthemums
in this city, while beautiful in itself, was a very

good object lesson in the variation of forms of

vegetable life, and furnished a very strong hint as

to the "origin of species." The innumerable

magnificent variations of the original flower,

which have been obtained by careful cultivation

and selection, show what can be accomplished in

this line ;
and it surely is not a very unreasonable

supposition that, in thousands of years, the forces

of nature can produce to a much greater extent

and permanency of type, changes of form similar

to those which mankind has produced in a com-

paratively short space of time. If a flower like

the Mrs. Alpheus Hardy chrysanthemum, for

instance, can be developed from the small, com-

monplace, original variety, it does not seem un-

reasonable that a rose and an apple blossom

should have been developed from some common
ancestral form.

We have been shown an interesting series of

photographs of this eclipse, taken by an am.ateur

with an ordinary camera on a single plate. The

camera was focussed and placed in position so

that the image of the moon fell on one side of the

plate. The smallest stop (F. 100) was used, and

exposures of about two seconds were made at

intervals of five minutes during the time of ob-

scuration. As the image of the moon passed over

the plate, a line of photographs was obtained,

showing the gradual advance of the shadow from

the full moon to a tiny crescent. No moving or

adjustment of the camera was necessary, as the

rotation of the earth brought the camera into the

proper position to receive the successive images.

Only the disk of the moon was impressed upon
the plate, the dark sky forming a perfect non-ac-

tinic background, like those described in previous

numbers of the News. Altogether the picture

forms an interesting and valuable record of an

event which is not likelj^ to occur under such fav-

orable conditions for many years.

Nevertheless, the tendency to variation,

which seems innate in organized life, as yet re-

mains unexplained. We cannot produce a new-

variety of plant or animal, but can only select

those which have varied naturally, and preserve

and intensify those variations by care and cultiva-

tion. The forms of life fittest to survive will un-

doubtedly do so, but what force caused those

forms to first appear is an unexplained mystery,

as much so as is that of the nature of life itself. It

is not probable that we shall ever understand the

mystery of vitality, but we may reasonal)ly hope
to learn more of the laws and methods of its ac-

tion
;
and the cause of the arrival of the fittest

may yet become as clear to us as the survival of

the fittest is now.

The total lunar eclipse of the evening of No-

vember 15 was observed in New England under

remarkably favorable conditions. The sky was'

entirely free from clouds and the air was remarka-

bly clear, so that the whole phenomenon was

completely visible from the moment that the

moon entered into the earth's shadow till its final

emergence. The coppery color of the moon dur-

ing totality, due to the refraction of the sun's

rays into the shadow by the terestrial atmosphere,

was well marked, and the early hour at which

the eclipse occurred caused it to be very generally

[Original In Populak Science News.]

THE BARBERRY BUSH AND ITS VISITORS.

BY FRED'K LEROY SARGENT.

Everyone at all observant of our common

plants must have been impressed by the singular

beauty of the barberry. In June its gracefully

arching branches are hung with abundant clusters

of yellow flowers, in strong contrast with the

fresh green of its ample foliage. Scarcely less at-

tractive is it when the flowers have been replaced

by the brilliant scarlet fruit. Such a bush, in the

exposed situations where it likes best to grow,
must form a particularly inviting object to many
sorts of animals in its vicinity.
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From the barberry's standpoint, however, there

are visitors and visitors. If they have wings the)'

are heartily welcome; but if they are mere

crawlers or walliers, quite incapable of doing any

plant a good turn, they are sure to receive the

plainest kind of hints that their company is not

wanted. Should, for example, a calf or other

young browser not yet acquainted with barberrian

preferences, attempt a bite at the dainty leaf

rosettes, he will tind that just where his nose

comes there lies in wait a cluster of sharp spines—
and his stay is short. He may, however, have the

consolation of the fox with the grapes, for the

leaves are truly sour, and would hardly be good
for him anyway. This sourness may be one

reason why the barberry's foliage is not more

infested by caterpillars. On the older shoots the

bitterness of the inner bark is doubtless a protec-

tion against the borers which often make such

havoc with the stems of our mild-tasting woody
plants.

But a means of protection, perhaps even more

efficient against insect foes than either the sour-

ness or the bitterness, are the ants, hornets, and

others of their tribe which frequent the leaves.

To all of these a caterpillar is a delectable tid-bit,

and they are all such good searchers that in the

day time at least scarcely a caterpillar Is safe

where they may come. It is not apparent, how-

ever, why flesh-eating insects should want to be

around the barberry so much. We cannot suppose

that a plant having so little to recommend It in

the way of flavor would be likely to harbor many
caterpillars; nor does the bush itself, so far as

one can see, produce anj'thing which flesh-eating

insects would like. The most probable explana-

tion of their frequent visits seems to be as

follows : It is well known that ants and their rela-

tives are very fond of sweets, and although the

barberry does not secrete nectar on its leaves,

as some of our common plants do, still it tolerates

as guests certain creatures which do yield a

sugary liquid quite as attractive to the barberry's

insect friends. Of these honey-yielding boarders,

one sort is the, tiny aphides, or plant lice, (which
have received the significant name of "ant-

cows''), while the other sort is a fungus, known
as "

cluster-cups." The aphides form little colo-

nies on the under side of the leaves, into which

they thrust their slender beaks and suck out

liquid food. If one of them be touched lightly, as

with a hair, a drop of "honey-dew
" will be given

out from each of a pair of delicate tubes on the

back. The ants, knowing this, stroke the aphides

with theu- feelers, and drink with evident satisfac-

tion the product of their docile "cows." Any
intrusion on their pasture ground is resented

furiously. Surelj', no one who has tried their

metal can doubt that these doughty little warriors

are efficient protectors. The "
cluster-cups

"

form the familiar orange-colored spots which on

the under side of the leaves give rise to a number
of pretty urn-shaped spore-cases, while on the up-

per side there appear, earlier in the season,
several minute black specks, which are the open-

ings of tiny cavities. From these cavities is

exuded for some time a small quantity of sugar.
Thus they serve as a sort of nectary on the upper
side of the leaves, complementary to that of the

aphides, which confine themselves mostly to the

lower surface. This supply of sweets is visited

not only by ants, but by wasps, hornets, and
ichneumon flies, which are still more deadly foes

to caterpillars. We can hardly say that either

the aphides or the "cluster-cups" are invited

gucsts_in the barberry's household ; as before inti-

mated, they are rather to be considered as sum-
mer boarders that come without asking, and will

not be put off'. But they repay their host by
helping indirectly to repel visitors that would
be much more destructive than they.
Towards its winged friends, the birds, bees,

flies, and butterflies, which serve it by carrying
about seeds and pollen, the barberry extends a

gracious hospitality, none the less genuine be-

cause of a quaint streak of economy which runs

through it all. Few of our June flowering shrubs

hang out such a tempting profusion of blossoms,
and few exhale a perfume so alluringly suggestive
of honey. Nor is the barberry one to disappoint
reasonable expectations. At the bottom of each

flower cup are six little reservoirs, brimful and

running over with nectar. But although there is

thus plenty for all comers, the barberry abhors

greediness, and lets its visitors know that one sip
from a flower is all they are expected to take. A
little experimenting and watching will show just
what happens. As Is well known, the barberry
stamens are sensitive to the slightest touch. Who
has not read Lowell's allusion to these flowers :

Whose shrinking hearts the school gals love to try
With pins,—they'll worry yourn so, boya, biraeby !

Well, the effect of this peculiarity is that as

soon as a bee puts its tongue into the place where
the nectar is, it touches a stamen, and immedi-

ately this springs forward and gives it a tap on

the head, as much as to say, "There, you've had

enough ; go !

" Of course any insect of fine feel-

ings leaves at once, but only to go to another

flower on the same or some neighboring barberry
bush. The bumble-bee, however, when it comes

along drains every cup, apparently quite oblivious

of all the barberry's prods to propriety. Still,

anyone who knows bumble-bees would expect

nothing better from these clumsiest of good-
natured creatures. They are famous for bungling
into fiowers where they are not wanted and up-

setting the best laid plans. See what he does in

this case. When the stamen springs forward at

his touch, it places some pollen dust on that side

of his head (or tongue) which is away from the

stigma; and as he dips his tongue into one after

another of the remaining five nectar pits, he

brings the pollen against the flower's own stigma,
which is exactly what the barberry has been at

the greatest pains to avoid. Other insect visitors,

(the majority, fortunately), by flying oft' as soon

as touched and going to another barberry flower,
transfer the pollen where it will do the most good
and insure the production of better seeds and
hardier ofl'spring than would be otherwise pos-
sible.

As soon as the work of seed-forming begins,
the bright colored and perfumed parts of the

flower fall off', leaving the pistil green and in-

conspicuous. There being no further use for

pollen-bearers, their visits are no longer courted.

When the seeds are I'ipe the barberry once more
needs the good services of carrying agents.

Nothing could serve better in this capacity than

birds, and the barberry does well to make friends

with them. Not only will they carry its seeds as

far as the wind could, but as they keep mostly to

regions of sunshine and verdure, they will not cast

so many of them upon bare rocks or arid soil,

only to perish. The barberry has but to make
sure that when the berries are eaten the seeds

shall not be injured while the pulp is being

digested. All danger of this is provided against

by a hard seed-coat. It is true tha^ barberries can

hardly be expected to receive much attention

from birds so long as the latter can get their fill

of grapes, blackberries, and other such luscious

food; and, as a matter of fact, our plant's sour

fruits, for all their atti-active redness, remain for

the most part untouched through the fall. Never-

theless, our confidence in the barberry's shrewd-

ness need not be shaken by this. There comes a

time when its rivals' sweets are exhausted and

other kinds of food are scarce. Then its berries

are in demand, and before the winter is out most

of them will have been eaten.

[Original in POPULAR SCIENCE NEWS.]

FOLK-LORE AND SUPERSTITIONS OF SOME
AMERICAN INDIANS.

BV M. J. GORTON.

That the aboriginal, unsubdued spirit of sav-

agery exists among the tribes of those Indians

living on their reservations within the Territory

may be gathered from their folk-lore and many
superstitions. The principal tribes, and those

that have made the greatest advance toward civi-

lization, are the Choctaws, Creeks, Cherokees,

Kickapoos, Quapas, Senecas, and Osages.

The ownership of land is merged in the tribe

and is held in common. If a member cultivate a

field, that is his absolutely, so long as he tills

it, and his rights extend a quarter of a mile be-

youd his enclosure on all sides. So the fences of

the two neighbors must be a quarter of a mile

apart at the point of nearest approach. Should

an Individual wish to sell his improvements he

can do so, but if he desert his laud it falls back to

the tribe.

Many of the superstitions, premonitions, and

folk-lore treasures are crude in the extreme, but

are received as the very highest wisdom, and ar«
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accorded as much credibility as iii the past days
of Indian supremacy in the land. It is not sur-

prising when we look at their past, which to

many of them is very little changed from their

present, that the roots of their prejudices and

premonitions should be sunk down deep into their

inner consciousness and remain there. The
Indian now to a great extent, as in the past, is

surrounded by the omnipotent forces of nature, is

prey to adverse circumstances which he con-

stantly meets in his struggle for existence, and

his belief in the arts of sorcery, witchcraft, and

divination may seem childish to a race superior in

scientific attainments
;
but it is to him the power

of groping into the relationship of the phenomena
which surround him and adjusting them to him-

self and his needs. Awe and mystery encompass
him on every side ; there is an illimitable antago-
nism surrounding his life and destiny, held by
laws which he has no means of controlling.

Danger lies concealed on every side, and only by

brutal, stolid stoicism can he preserve any com-

posure in the face of the malevolent forces to be

met with in poisonous serpents, noxious insects,

wild beasts, treacherous neighbors, starvation,

fevers, agues, storms and many strange distresses,

the terribleness of whose action he is powerless to

avert. He must, therefore, be ever observant to

try to avoid those evils which threaten his exist-

ence. His folk-lore is the embodiment of that

wisdom which he, by observation, has been able

to gather and transmit from generation to genera-

tion, and many sayings are doubtless to be traced

to the law of coincidences to account for their

origin, for instance :

"If a dog from Seguoyah or Going-snake sleep

with a child sick of a fever or with small-pox, the

dog will die and the child will live." [A similar

superstition is common among the "uneducated

white people in this section.—Ed.]
"If a horse neigh in front of a cabin, it is a

sign of disaster."'

" If a person when eating drop a portion of his

food to the ground, his father and mother are

hungry." Should the parents be not among the

living, there is scarcity in the land of the happy
hunting grounds, and a harmless dove is caught,
slain and burned to feed the unhappy spirits.
" A crowing hen brings bad luck, i. e. no game,

starvation and death."

"A sow carrying husks indicates foul weather."
"
Pigs standing still and pointing are sniffing

the wind ; therefore go to the lodge and prepare
for a blizzard."

"If the spider spin her webs at night, there is

to be a drouth
; therefore migrate to some great

river."

"It the angle worms bore deep down into the

ground, there is to be a severe winter."

"If the wild bees (whose hives in the hollow of

some dead tree or in the hollows of the cliff's are

well known) kill oiTsome of their numbers, there

will be scarcity in food and starvation to the

game and cattle."
" If a dog howl to the moon, the Great Spirit is

displeased; sacrifice and fasting follow."
" It is cold weather that breeds a fighting brave."

"The Great Spirit turns his back when a

squaw child is born
;
so the cold is more intense

in winter and the springs dry up in summer."
•'The Great Spirit rolls pumpkins into his

cabin, when there is reverberating thunder."

Red ochre put on in dabs on the high cheek
bones is supposed to drive away the evil spirit.

" To find a serpent asleep hung across a branch
of a tree is a sign that the enemy will be de-

stroyed."

If heat blisters come on baby's skin, it is be-

witched. This evil is brought on by a scorpion ;

either from running over the body, or from the

poison of its spittle.

"If a squaw drop her blanket from her shoul-

ders on her wedding day, her husband will for-

sake her."

There is a region given over to gross supersti-

tion, where there is no data to be discovered to

link the imaginary phenomena with any observ-

ance of natural law
;
where absurd impossibilities

are believed; where witchcraft reigns and gro-

tesque animals are bred; where invisible vermin

bewitch children ; where roaring dragons go tear-

ing up and down the land, and fiery scorpions run

along inside the spinal column to gnaw at and

consume the patient. The origin of this thought

may have its foundation in pathological condi-

tions. The Indians are peculiarly liable to neural-

gic, pleuritic and rheumatic diseases. An Indian

medicine man cauterized a squaw from the nape
of the neck to the lower end of the spinal column

with a hot iron to destroy the scorpion which was

giving her such excruciating pain. The cure was

instantaneous and complete. Whether she ever

suffered from other attacks of the disease or not,

she did not complain more.

An old superstition is that if a maiden hangs
her lariat or her pony's bridle on a peg and it

falls to the ground, her future husband is waiting
and lurking for her in the forest. In the twilight

she takes a browned roasting ear or bit of jerked

venison and goes forth to seek him.

"If a woman allows her dinner to scorch or

burn, it is a sign that she is jealous of her hus-

band, and he is preparing to desert her for

another." l"he rationale of this saying is not far

to seek. In the savage state the tepe or lodge

belongs to the squaw, and she does all the work

about the habitation and beautifies it to induce her

brave to bring the trophies of the chase to her,

and to share her home with her ; so if she be care-

less he will desert her for another more careful

housewife and enticing companion. The sayings

which relate to children are intended to correct

selfishness. " If an older brother or sister is jeal-

ous of the newly born babe, it dies and a big,

black bird carries it off to eat, and when it be-

comes again ravenous, comes back for other

souls."

There are many superstitions connected with

death. Many of the possessions of the deceased

are buried with him. If it rain on the day of the

funeral it is thought to bring good luck to the

deceased; for the body is still the individual,

not the machine in which the soul was lodged.

Ceremonies practiced during sickness are similar

to those once performed by the medicine man.

Rattling bullets in powder horns, blowing pollen

procured from certain plants upon the body of

the patient, beating solemn, monotonous dirges

on the tom-tom to low crooning "ha ha" in

syllabic chanting.

*In the year 1865 a half-breed, Ellas Boudinot,

presented the cause of the rebellious Indians who

had been engaged in the civil war, before the

United States commissioners, pleading for clem-

ency for those fighting on the Confederate side.

.John Ross and a large number of his fellow

Indians had deserted to the Union army after the

battle of Pea Ridge, while General Stan Watie,

the uncle of Boudinot, (Boudinofs name was

Watie ;
he had taken the name of his patron, Ellas

Boudinot of Xew Jersey) and Boudinot had

fought on the Southern side until the close of the

*Southern Bivouac Journal, June, 1884.

war. Boudinot denounced the party of which

John Ross was the leader, and in his speech as-

serted that the Indian was as barbarous as when
he fought his enemies in by-gone ages, before the

advent of the whites. No one was more horrified,

he said, at the scalping which took place on the

battle-field of Pea Ridge than he and General

Stan Watie. He painted in vivid colors the

cow ard, who after that battle ground was wrapped
in the shadows of night, prowled over the bloody
field to tear the reeking scalps from the wounded
and the dead. He said the government seemed

disposed to overlook this, inasmuch as the dis-

gustingly savage act was committed by Cherokees.

This speech of Boudinofs was made before the

council held at Fort Smith, .where the United

States commissioner, D. N. Cooley, General Har-

ney, General Parker, and others were present ; and,

although Chief John Ross and his party were also

present, no one denied the accusation, which was

personal in the extreme, for Boudinot continued :

"There is a man in my presence who is here as

one of the trusted followers of the chief deserter

and traitor, John Ross, who came back to

Tophagnah after the battle, and boasted he had

taken more scalps of the Yankees than anybody
else, and he showed the bloody trophies dangling
at his girdle."

The religious instinct is by no means deficient

in the Indian. He acknowledges the supreme

power of a Great Spirit. The common salutation

of the Cherokee upon meeting an acquaintance is

0-see-you ! meaning Blessed ; then he inquires,

Toy-heet-you?—How are you?
Some of their superstitions for charming lovers

and managing their families are too gross for

publication, but investigation shows that their ad-

vance in the arts of, and thoughts pertaining to

civilization are as yet but a veneering of the

ancient savagery.

[Special Correspondence of Populab Science News.]

PARIS LETTER.

Mimicry is certainly one of the numerous sub-

jects which most secure the attention of the gen-
eral public of some culture in natural history, and

one which working naturalists are more apt than

some years ago to notice. No person in any de-

gree accustomed to take notice of animals and

plants has failed to observe cases of mimicry,
whether on the seashore, in the forest, or on the

prairie; and with the advance of observation we
see, in fact, that protective coloration and mim-

icry are most abundant in Nature. One recent

case has been quoted by a French botanist, Pro-

fessor Heckel, of Marseilles. It concerns a spe-
cies of spider, Thomisus onusttis, which is fre-

quently met with in France, whore it commonly—at least in the south of France—lives in the

common Convolvulus arvensis, being very partial

to two diptera, Nomiodes minutissimtcs and Meli-

threptus origani, which are frequent visitors to this

flower. Professor Heckel has noticed that Con-

volvuhis is met under three slightly differently

colored varieties : one is quite white
; the second

is pink, of a light tint, with some parts of deeper
color ;

the third is also of a light pink, with some

green on the external side. These three vaiieties

are quite connnon, and live side by side. Now
the curious fact is that each of these three forms

affords lodgings to three corresponding varieties

of Thomisus onnstus. In the white flowers is

found a variety which Is white with a little blue

cross on the back. In the flowers which are

greenish externally we find a Thomisus which is

also greenish, with some pink, and this form lives
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on the flower, uot in it like the two other forms.

The last variety, pure piuk, is iuhabiteJ by a

Thomisns which is also pink on the dorsal side of

the abdomen and limbs. In fact, each of the

three color varieties of Convolvulus is inhabited

by a correspondingly colored variety of Thomisus.

It has been generally considered that each of the

spider varieties is a genuine variety. But this

assumption is erroneous, as M. Heckel found out.

He had put in a small box a number of pink
Thomisus in order to send them to a friend for

investigation ;
but he forgot all about the box

and its contents during a fortnight, and when he

opened it again was astonished at seeing that all

the Thomisus had lost their pink color. He took

some of the animals and put them on differently

colored flowers, and was much surprised after

four days when he found each spider had taken

the color of the flower it lived in. As specimens
of the same Thomisus are often met in the yellow
Antirrhinum and the red dahlia, he also put some

of these uncolored specimens in these flowers, and

he saw that they assumed a yellow or red color.

The conclusion is, then, that there are no real and

permanent color varieties of Thomisus onustus, but

that the same animal may vary in color according
to the color of the flower it has selected as lodg-

ings. This fact is very interesting, and we feel

inclined to accept it
;
but M. Heckel has not given

proofs enough yet, as he has not taken care to

prevent the possibility of the uncolored spiders

running away and leaving the place to be taken

by others. A very simple experiment will settle

the matter easily, and perhaps some of our read-

ers might be induced to investigate the subject

with other species of animals.

Speaking of spiders, I would call the attention

of the farmer to a paper which M. F. Terby has

recently published in the Bevue Scientiflque. M.

Terby is a Belgian entomologist, and has made

some VHluable experiments and investigations

concerning ballooning or flying spiders. Every
one has met spiders sailing through the air and

carried on long silk threads—the well-known gos-

samer threads. I met some hardly an hour ago,

in the bright, warm October day which is closing;

and it is in October, when the young spiders are

hatched, that the flying spiders arc most com-

monly met. It would seem that the latter had

already attracted the notice of old Aristotle; at

all events, it is quite sure that over two centuries

ago Stafford, Martin Lister, and John Ray de-

scribed with much accuracy (Philosophical Trans-

actions, 1658, 1669, 1670) the maimer in which the

spiders climb on posts or stalks of giass, crouch

down with their abdomen projecting as high as

possible in the air, and, if some breeze, however

slight, is present, send forth jets of silken fila-

ments which float in the air and are sufficient to

carry them off when they let go the blade of grass

or other projecting support. An excellent ac-

count of this operation is to be found in ^M. II.

McCook's admirable American Spiders and Their

Spinning Work, based on the observations of the

numerous investigators who have devoted their

time to the matter, and on those of the eminent

writer himself. But one point has escaped M.

McCook's attention, in observation as well as in

reading : he has not been acquainted with a paper

written by M. Terby in 1867 and published that

year in the Bulletins de VAcademic Boyale de Bel-

gtque, and has not noticed the important fact

therein described—that the spider sends forth its

jets only under the influence of the motion of the

air, and that one may at will induce it to do so

merely by blowing on it softly, with the mouth,

for instance.
• As soon as there is some motion of

the air the spider, when bent on "moving," of

course, seems to be irresistibly impelled to send

forth the gossamer. M. Terby"s papers will be

found useful, as they contain, moreover, some
notes on papers which M. McCook is not ac-

quainted with.

In a year or two Paris is to have one of the

finest physiological laboratories, uot only of

France,—which is saying but little,
—but of Eu-

rope. It is not that this laboi-atory shall be the

largest or richest, but, being designed by a man
who is an eminent physiologist, and who has a

large experience, it will be one of the most con-

veniently arranged. This laboratory is the one

which is being at present built in the Paris Jardin

des Plantes for and by Professor Chauveau.

Everything has been devised by him, and, as he

has his whole life worked at physiology, it is to

be expected that he understands the way a physi-

ological laboratory should be built. Here will be

a striking contrast with the laboratories recently

erected in the Medical School, which are really

monuments—and, unfortunately, lasting monu-
ments—of the imperishable silliness of French

government architects. It would seem that when
an architect knows so little of his business that

no private individual would ever ask for his ser-

vices, then the fatherly government steps in and

says that he will do for government—that is, for

puldic—building. And then that man is allowed

to erect enormous buildings, at still more enor-

mous cost, and they are conceived in such a man-
ner that they are worthless. Positively the Eeole

Pratique of the Medical School contains laborato-

ries which are perfect wonders—in their way.
Please never try to have the same in the United

States. It is a friend's advice.
'

II.

Paris, Oct. 18, 1891.

[Specially Observed for Popclae Science News.]

METEOROLOGY FOR OCTOBER, 1891.

TEMPERATURE.
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MONTHLY SUMMARY OF MEDICAL
PROGRESS.

by maurice d. clarke, m. d.

Hypnotic Effect of Warm Bandages.—
Warm baths, as is well known, produce a calming
effect, and tend to bring on sleep, and Alldorfer
has attempted to apply such a method in patients
where a sedative effect is desired and yet where a
bath is inapplicable {Jour, de Med. de Paris, March
9, 1890). His method consists in wrapping the

lumbar region and belly with liuen cloths soaked
in warm water, and then covering them with
oiled silk or rubber cloth, so as to prevent evapo-
ration, while the whole is kept in place and loss

of heat prevented by a flannel cloth.

This procedure is of ready performance, and
the author says that by this simple means he has
obtained the most astonishing results in the treat-

ment of insomnia.

Ptojiaines and Bacteria in Canned Meats.— Dr. Cassedebat (Mbniteur de L'Hygiene Pub-

Uque) has examined four cans of meat to which
his attention was drawn by an outward bulging
of the cover, indicating more or less fermentation
since sealing. He removed portions of the con-
tents of each tin under strict aseptic precautions
and found numerous and various kinds of bac-

teria. Of the twenty-six varieties of bacteria

found eleven only gave any result when inoculated
on animals.

The liquid itself, if inoculated, always caused

poisonous symptoms ;
and just such symptoms as

have been observed at times after the use of

canned meats.

This fermentation, according to Dr. Cassedebat,
can be easily avoided by using a little care in pre-

paring the meat. Still greater care, however,
should be used to choose perfectly healthy cattle

for killing, and to preserve only fresh meat. If

meat, when canned, is infected with bacteria or

spores which have not yet acted upon it, no harm
will result, for the heat to which the tins are sub-

jected is high enough to render bacteria harmless.

If, however, ptomaines are formed, the high tem-

perature is of no avail, and the meat remains poi-
sonous. Cassedebat is of the opinion that

carelessness and not infected meat is the cause of

the trouble in most cases.

Dermatol.^The list of new synthetical reme-
dies has recently been again increased by an iodo-

form substitute which, if it do all that is claimed

for it, will prove a very valuable addition to our

list of vulneraries. Dermatol is chemically a sub-

gallate of bismuth, insoluble in water, alcohol,
and ether. It forms a yellow powder similar in

appearance to iodoform, but in contrast to this,

perfectly odorless. Further, it is said to be sta-

ble and unaffected by exposure to light or air; it

can even be sterilized by steam either as substance

or in tlie form of gauze, without decomposition.
In surgery dermatol is to prove valuable as an an-

tiseptic, astringent, and as an eminently drying

agent. By virtue of this last property it has

proved an excellent vulnerary, especially where
the wounds are characterized by profuse secre-

tion— in eczema, burns, ulcers; for the same rea-

son it is successfully applied in the treatment of

diseases of the eye and ear. This subgallate of

bismuth has been already tried in the clinic of

Professor Fritsch by Dr. Glaeser, according to

whom the remedy has a specially beneficial effect

upon wounds, whether recent or old (laparoto-
mies and other operations) . It diminishes symp-
toms of irritation, lessens secretion, furthers the

formation of granulations, and thereby leads to a

strikingly rapid healing-over of the wound. In

hundreds of cases it proved itself perfectly non-

poisonous. In its application it has to be remem-
bered that being insoluble it cannot be substituted

for soluble and penetrating antiseptics. The
author believes that it has so many advantages
over other similar remedies "that it does not

seem too bold to prophesy for it a great future."—Provincial Med. Jour.

Foreign Bodies in the Eye.—Dr. David Web-
ster lays down the following rules :

1. Always search carefully for foreign bodies

on the cornea and on the conjunctiva, in cases of

inflammation of one eye coming on suddenly and
without apparent cause.

2. Remove them, when found, with as little

injury as possible to the surrounding parts.

3. When a foreign body is lodged within the

eyeball, especially in the ciliary region, the pa-
tient is in danger of losing the fellow-eye by sym-
pathetic inflammation, whether the foreign body
is removed or not. The removal of the foreign

body greatly lessens such danger.
4. If the foreign body has already destroj^ed

the sight, the eye should be enucleated without

delay.
5. If sympathetic inflammation sets in, the

sooner the eyeball containing the foreign body is

enucleated (unless it has serviceable vision.—H.)
the better ^^ill be the patient's chances of retain-

ing useful sight.

6. If the fellow-ej'e is attacked with symptoms
of severe sympathetic irritation, the eye containing
the foreign body should be enucleated without

waiting for actual sympathetic inflammation.

7. The magnet is serviceable in cases where
the foreign body is of attractable material and can

be seen, and is not firmly imbedded in the eye-wall,
or encapsuled with organized lymph.

8. Where the foreign body is small, and its

lodging-place is uncertain, the introduction of a

magnet into the eyeball is generally to be depre-
cated.

9. After the foreign body has been extracted

from the interior of the eye, the patient should be

warned that sympathetic inflamm.ation maj' occur,

and, in such a case, should not be neglected.
—

Medical Becord.

Intubation versus Tracheotomy.— Dr. W.
H. Whytc {North American Practitioner) does not

believe that the hope lias been fulfilled that intu-

bation would, on account of its simplicity, take

the place of the knife and add materially to the

resources of the profession. The operation re-

quires a degree of manual dexterity which the

average physician, with his few opportunities, is

not able to acquire. The objection .is that the pa-
tient is subjected to a certain amount of exhaus-

tion which can be ill borne in one suffering from

diphtheria, lie thinks one cause of death from
intubation has not been given sufficient promi-
nence— viz, pneumonia, resulting from the en-

trance of liquids at the air passages. The great

advantage possessed by tracheotomy over intuba-

tion is that the surgeon or nurse can easily remove
and replace the tube without pain or discomfort

to the patient. He thinks country practitioners

do not perform tracheotomy early or often

enough; it is an operation which any country

practitioner with a cool head and some surgical

experience can perform.

Two Cases of Dislocation op the Ulnar
Nerve.— These two cases were treated at St.

Thomas's Hospital, London. The first was a

woman aged twenty-eight, and the accident was
caused by a fall on the elbow. There was pain in

the inside of the elbow extending to the fingers
whenever she flexed her arm, caused by the ulnar

nerve slipping over the internal condyle when the

elbow was near a right angle. There was no local

tenderness, loss of power or sensation, or wasting
of the muscles. The nerve was exposed by a

semilunar incision and the nerve sheath stitched

to the inner margin of the triceps tendon, and he

finally attached the edge of the muscle to the

periosteum covering the internal condyle, thus

embedding the nerve. The arm was then fixed in

the extended position. The day after there was

numbness, and, later, absence of sensation in the

fifth finger. The wound healed by first intention,

and sensation gradually returned. On discharge
from hospital there was no pain on flexion, and

the function of the nerve was completely re-

stored. The second case was a man aged thirty, a

book-keeper, with much writing to do, and for

the last two years he found his arm getting

weaker, preventing him from holding a pen for

any length of time. He noticed that something

slipped forwards on the inner side of the elbow.

There was no history of injury. The patient was

operated on by Sir Wm. MacCormac. The nerve

was exposed and fixed by two kangaroo tendon

loops passed thi'ough the inner margin of the tri-

ceps tendon and somewhat loosely round the

nerve. The arm was extended. Tliere was no

loss of sensation, and on discharge from hospital

the nerve was quite fixed in its normal position,

and the patient could write fairly well.—Lancet

Hospital Mirror.

The Removal of Gall-stones by Ether So-

lution.— Dr. J. W. Walker had removed several

gall-stones from the same patient by cholecysto-

tomy when, a fistula still remaining, severe ab-

dominal pain came on, caused by another stone

trying to pass along the cystic duct
;
there was no

jaundice. The stone could be felt by a probe

passed through the fistula into the duct, and ap-

peared to be about the size of a split pea. He
endeavored to extract it with forceps, but failed

to do so. He then washed out the gall-bladder
with a warm borax solution, and having drawn
one drachm of a mixture of equal parts of ether

and glycerine into a small glass tube attached to a

syringe, passed the tube directly on to the stone,

which he could distinctly feel, and injected on to

it the ether glycerine, drop by drop. This gave
rise to a burning sensation for some time, and the

patient felt very exhausted during the remainder

of the day, but the pain gradually lessened, and
on the second day later he carefully examined the

gall-bladder and duct with a probe, but could not

feel any stone, and the patient has been absolutely
free from pain since.

He believes that the stone which gave rise to

this last attack must have passed on towards the

gall-bladder at some period ulterior to the opera-

tion, as he very carefully washed out that viscus

with boric solution at the time and could not feel

anything left behind. The author questions

whether the plan of dissolving stones in situ has

been before attempted by injecting ether ou to

them, as in this case; if the wound had closed, it

could not easily have been undertaken. He in-

jected the ether very slowly, and there was suffi-

cient space by the side of the glass tube for any
vapor to escape; no bad symptoms followed the

injection.
—Lancet.
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Goat Vaccine.—M. ^rvieus, in a lengthy pa-

per on goat vaccine, read before the Aeademie de

Medicine, conies to the following conclusions : A

goat inoculated with cow or human lymph fur-

nishes lymph exactly similar to that of the cow ;

vaccination direct from the goat succeeds as well

as from the cow, if the lymph is used quite fresh.

Vaccination witli goat lymph, after it has been

used to vaccinate a human subject, gives the same

results as cow lymph. In consequence of the dis-

cussion at the Academic de Medicine concerning

goat lymph, Mii. Berlin and Picq asked that their

pli cachete, deposited at the Academic last Janu-

ary, should be opened. Its contents may be

summed up as follows : Tuberculosis may be

transmitted to the human subject by cow lymph ;

goats, which are refractory to tuberculosis, should

be substituted for cows; the latter may be tuber-

culous and j-et be apparently in perfect health.

MM. Berlin and Picq are continuing their experi-

ments on the cow and the goat, to ascertain if

tuberculosis can be transmitted either by virus or

vaccine.—N. Y. Med. Times.

TuE Treatment of Epithelioma by Magne-

sium Sulphas.—Dr. E. E. Graves reports eight

cures where the treatment was three drachms of

sulphate of magnesia to one pint of water, a tea-

spoonful of the solution taken four limes a day.

After the parts have been cleaned, a little dry
boric acid or a small amount of carbolic acid oint-

ment w.as used. No other local treatment was

given. In most of the cases when the disease was

first observed by the patient, it was manifested as

a hard scale on the surface of the skiu, or situated

on a button-like eminence on the face, which had

been there for many months and perhaps years.

Some slight itching or stinging sensation might
cause the patient to remove the scale for several

times, and it might become a little thicker and

harder each time, when finally on being removed

there would be found a moist ulcerating surface

which soon became deeper and broader. The

edges became indurated and elevated, and we

finally had a growtli of a nodular character,

wliicli by commensurate increase on its circum-

ference kept a little in advance of the destruclion

which was going on in the center. There may
hsve been a mistake in the diagnosis of all these

cases ;
but it is a fact that whereas we had

growths or enlargements of an elevated character

with round or oval bases, whose summits were

elevated and dark in color, with a disciiarge of an

icliorous character, and those growths increasing

perceptibly from one week to another, both in

depth and in circumference, and pain of a prick-

ing character, we now have a surface which is

natural and healthy in appearance, and nothing
to show that it was ever diseased in the least.—
Boston Med. and Surg. Jour.

[British Medical Journal.]

ETHER OR CHLOROFORM?
Dr. .Julliard, after narrating a case in which

death occurred during etherization, gives twenty
cases of death by chloroform, seventeen of those

being published for the first time. Of the twenty,
no fewer than fifteen occurred before the opera-

tion had commenced. He then sums up his argu-
ment by stating : (1) that anyone who is ana;sthe-

tized by chloroform or by ether risks his life ; and

(2) that the risk is five times less with ether than

witli chloroform. If, then, ether is less danger-

ous, why is it not preferred? Tills leads Dr. .lul-

liard to discuss tlie objections to ether, and his

fairness is indicated by his careful consideration

of no fewer than eighteen objections :

1. Ether is disagreeable. This is a matter of

taste, and is hardly worthy of consideration, in

view of the risk.

2. Ether is difficult to administer, requiring

complicated apparatus. Dr. Julliard gives it with

a very simple mask containing gauze and flannel,

and covered with macintosli cloth.

3. Ether is less active than chloroform, and

the anajsthetic eftect is more slowly produced.

True; but the little delay is more than compen-
sated by the additional safety.

4. Ether does not pioduce a sufficiently deep

anresthetic effect. Denied ; objection not consist-

ent with experience, if a sufficient dose be given.

5. Stronger preliminary excitement witli ether.

Excitement occurs in about the same number of

cases with lioth anicsthetics. Dr. Julliard finds

that a preliminary subcutaneous injection of mor-

phine in most cases prevents excitement.

6. Vomiting is more common after ether. Sta-

tistics show that tills occurs in one in nine cases

after ether, and that the proportion is about the

same after chloroform.

7. Ether is inflammable. True ; and therefore

it should not be used where the thermo-cautery is

to be employed in operations on the head. As a

matter of prudence, chloroform is to be then pre-

ferred.

8. Ether causes coughing during the operation.

True; but this may be diminislied by breathing at

first tlirough the nose a vapor not too concen-

trated, and by a subcutaneous injection of mor-

phine.
9. Ether salivates. An exceptional phenome-

non, occurring in one in twenty cases, and disap-

pearing during deep anaisthesia. Wliere it is

necessary to guard against it, a subcutaneous in-

jection of morpliine and atropine is efficacious.

10. Ether excites bronchial secretions. This

occurs rarely, and the tendency is much dimin-

ished by the subcutaneous injection of morphine
and by breathing diluted vapor. It occurs chiefly

at the beginning of the administration, and dis-

appears in deep amesthesia.

11. Ether causes cyanosis. This occurs yi

nervous and alcoholic subjects. When observed,

stop the administration, and recommence when

the cyanosis has passed oft'. Cyanosis only occurs

in cases in which any anaesthetic is more than

usually dangerous.
12. lather asphyxiates. This accident may

occur in one of two ways : (o) by an arrest of the

respiratory mechanism ; or (6) by tracheo-bron-

chial hypersecretion. It is not common. Stop-

page of administration and artificial respiration

are the proper procedures.
13. Vapor of ether disagreeable to other pa-

tients, nurses, etc. This is largely avoided by

using a proper mask.

14. Ether causes severe muscular tremors.

This occurs rarely, cliiefly in alcoholics, usually

in tlie lower limbs, ceases during deep anajsthesia,

and it may pass oft' on strong flexion of the great

toe. It is very rarely seen after subcutaneous

injection of morphine.
15. Etlier is eliminated more slowly. It is

true that patients recover more quickly from etlier

than from chloroform, but occasionally cases

occur in which the recovery is not complete for

several hours. These cases are very rare, and

have no disagreeable conclusion. The rule is

rapid recovery.
16. Etlier lowers the temperature more than

chloroform. This is also true, but the difl'erence

is so small as to be of no account.

17. Pother causes nephritis, pulmonary conges-

tion, bronchitis, even pneumonia. Not admitted.

Dr. Julliard, in all operations of long duration,

gives a subcutaneous injection of one-sixth to one-

third of a grain of morphine. He finds that this

calms the patient, notably diminishes the quan-

tity of etlier necessary, and sometimes produces,
after a few whiffs of ether, a remarkable condi-

tion of analgesia, or insensibility to pain without

loss of consciousness. The latter condition is

undoubtedly the ideal anresthetic state. The in-

jection is given to the patient in a quiet room,
and he is encouraged to close his eyes and to

sleep. In about twenty minutes he is carried to

the operating table, where in quietness and with-

out excitement he is etherized. Julliard narrates

seven cases of analgesia with ether and one case

with chloroform. In all these cases the patient

was conscious but felt no pain, and in several he

was able to aid the surgeon by voluntarily making
convenient movements.

In conclusion. Dr. Julliard denounces the

method of giving a concentrated vapor of ether

at the beginning of the inhalation, with the view

of quickly producing anaesthesia, as being likely

to cause any or several of the accidents of ether

administration. He also views with disfavor

Kocher's method of giving chloroform at the be-

ginning, and of continuing the anesthesia with

ether, designating the method as the combination

of the dangers of chloi-ofoini with the disadvan-

tages of ether.

[Notes on New Remedies.]

A FEW CORN CURES.

IIV n. M. WHELIM.EY, PH. G., M. D.

It must not be forgotten that the conditions

which caused the corn in the fiist place will in-

duce its return uTider like circumstances. Always
impress the customer's mind with this fact. The
use of the surgeon's knife in removing toes is the

only means of preventing the return of corns on
some people's feet. But then the druggist need

not worry over that, for the trade is a source of

revenue, if properly handled.

Probably the most popular corn cures depend
on the action of salicylic acid. Among the many
therapeutic properties of this comparatively new

remedy is its power to disintegrate epithelial tis-

sue. It is usually combined with Cannabis Indica.

The form I have found useful is to mix nine parts
of salicylic acid with one part of extract of Can-

nabis Indica and forty-eight parts of collodion.

This is applied to the corn every night with a

caniel's-hair hinsh. The foot should be clean be-

fore it is applied and the mixture permitted to

thoroughly dry before it comes in contact with

clothing.

I am aware that there are several other formulas

published for this same mixture, and that they

usually call for less of the salicylic acid ; but I

believe the above amount should be used in order

to get good results.

A salicylic acid corn plaster is made by mixing
six parts of resin and adding five parts of balsam

of fir, and then stirring in ten parts of salicylic

acid as it cools. This can be spread on any suita-

ble medium for a plaster. When used, the corn

must not be rubbed with the shoe.

lianolin forms the basis of another salicylic acid

plaster, and cocaine is added with the idea of

making it painless. To form the plaster mix six

drachms of salicylic acid thoroughly with ten

drachms of lanolin. Dissolve five grains of hy-
droclilorate of cocaine in a small quantity of warm
alcohol and mix the solution with one fiuid ounce

of creosote. Mix one-half ounce of melted white

wax with one-half ounce of vaseline and add the
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creosote solution. To this add the cocaine solu-

tion and mix.

Some of the salicylic acid corn cures are simply
a salicylic acid cerate, made by mixing one part

of salicylic acid with eight parts of simple cerate.

Among the corn plasters made without the use

of salicylic acid is one composed of forty parts of

resin cerate, forty parts of galbanum plaster, fif-

teen parts of verdigris, Ave parts of tui-pentine

(the oleoresin), and three parts of creosote.

There is also in the market a corn i)laster which

is ordinary adhesive plaster with about fifteen per

cent, of salicylic acid and a small percentage of

benzoin.

Still another corn plaster is made of salicylic

acid one part. Burgundy pitch one part, and yel-

low wax one part.

A caustic corn salve is made by mixing a hot

saturated solution of caustic soda or potassa with

twice its bulk of glycerite of starch.

A solution for the cure of corns has been made

by dissolving thirty grains of tannic acid in one

ounce of a mixture of equal parts of tincture of

iodine, acetic acid, and glycerine.

This list could be continued for some time, but

the above formulas will enable the energetic

druggist to satisfy his customers and aid in filling

his money drawers.

THE LICORICE PLANT.
In a report on the trade of Bussorah, Consul

Chenevix-Trench says :

"The great rivers of the Tigris and Euphrates,
in the part where the licorice root is found, flow

through fiat, treeless prairies of uncultivated and

nearly uninhabited land, capable with irrigation

of producing any grain. For three months of the

year hot winds blow, and the temperature reaches

104°. For six months the climate is moderate and

salubrious, and for three months bleak and win-

try, the thermometer going down to 30° at night.

The licorice plant is a small shrub, with light

foliage, growing to about three feet liigh invari-

ably where its root can reach the water. It grows
without any cultivation. No lands are leased for

the purpose, and no objection is made to its being

collected. It is found iu abundance from Ctesi-

phon, twenty miles from Baghdad, down to Kut-

ul-Anaia, 178 miles, the latter place* being half-

way between the ports of Bussorah and Baghdad.
It grows on red earth soil, and also on light, al-

most sandy soil, where the wood is best, provided

it has plenty of water and the ground is not more

than fifty yards from the actual river or stream.

The one firm who work it in Baghdad are Messrs.

Zerlendi & Essayie, and it is well known that the

business is a prosperous one. The plant is dug

up by Arab labor, which is, generally speaking,

plentiful, and the men can be brought by boat to

where the plant is growing. The laborers need

superintendence. They are paid according to the

quantity dug. The wood, after being once dug

up and cut, grows again better afterward. The

time of collecting it is, generally speaking, during

the winter, but it is possible all the year round.

The root when dug is full of water, and must be

allowed to dry. This process takes the best part

of a year, especially in hot weather. After it is

dry, or during the process, it is sawn or cut into

small pieces six inches to one foot long. The

good and sound pieces are kept, and the rotten

bits removed for fire wood. A local tax of ten

per cent, is claimed by the government, which

may be taken in money or kind from roots cut

from the Sultan's lands, and twenty per cent,

'from government lands. It is then shipped in

river native boats for Bussorah, where there is a

wool hydraulic press. It is afterward shipped in

pressed bales to London, and again shipped from

there to America, where it is used largely in the

manufacture of tobacco. The trade is capable of

expansion. The demand in ximerica is great, and

shipments are easily disposed of."'

AN EARLY PROOF OF THE VALUE OF
VACCINATION.

A CORRESPONDENT of the British Medical Jour-

nal sends to it the following extract from a Fi-ench

newspaper of October ,3, 1804: "Six black chil-

dren, the first who had ever been vaccinated at

the island of Reunion, and from whom five thou-

sand people were vaccinated, were shipped on

board the vessel Jeune Caroline, bound for one of

the Seychelles Islands, to perform quarantine for

small-pox. The six children were three months
on board the ship, eating, drinking and sleeping
with the sick; during the time of quarantine they
were inoculated with the virus taken from the

pustules of the diseased passengers, by large in-

cisions made on both arms. From the report
made at the time and communicated to the Cen-

tral Society of Vaccine by the Minister of the

Home Department, it was found that, although
these six children had slept under the same

blankets, and in contact with the pustules of tlie

sick, eating and drinking out of the same vessels,

and having been inoculated with pus from the pa-
tients who ultimately died of the disease, they
were all preserved from the contagion, and were,

during the whole time, in perfect health. The

proof and counter-proof is one of the most severe

tests ever performed, and ought to have a marked

place in the history of vaccination. The fact of

six children having lived in perfect health on

board a small ship infected with small-pox, having
on board twenty blacks with confluent small-pox
—six of whom died—twenty to twenty-five others

with dry crusts all over the body, with seven

deaths before their arrival at the quarantine sta-

tion, all packed in a small space between decks, is

perhaps the most crucial test ever witnessed of

preservation by vaccination."

MEDICAL MISCELLANY.
A CnRi.STiAN scientist asks a patient whether

he had ever tried faith-cure for rheumatism.
"
Yes, I am trying it now. I"ve got in my pocket

the left hind-foot of a rabbit that was killed in

the dark of the moon, and I'm blamed if I don't

think its helping me."

The Other Man Laid On.—Minister: "Who
is the deceased?"

Attendant: "Oh, he was a faith healer. He
used to go about the country laying on of hands,
but one day he laid hands on the wrong man ;

there was a reaction, and the result was fatal to

the healer."

Color-blindness.—The Lancet publishes a

curious case of color-blindness. The patient was

an engine-driver in Russia, about forty years of

age, whose sight was perfect until 1889. Then he

began to sufl'er from violent headaches, due to

over-exertion and insufficient sleep, which were

followed by a loss of all power to distinguish

colors. Everything appeared to him to be red,

and he was obliged to throw up his position. The

surgeon who examined him co\ild find no disease,

but found his sight, focus, and sensation of light

normal. In May, 1890, the man again submitted

liimself for examination, declaring that his sense

of color had been restored. This proved to be the

fact. Tlie Lancet thinks that "this case seems to

show that sensation of color is perfectly inde-

pendent of the physiological function."'
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